; e3eLl <r L6B0OTN= UREA DERI VATI VESUIMMHMWWW a4 ANTAGONI STS 5 The urea AL
derivatives of the present inven agoni sts of the a4 integrins,
bot h t he werphsizd egrin (VLa-4, "Veryslsat e Antigen-4" or eP$a¢&ARBH and/ or
the (err) integrin (LPAM1 and (err) fhereby bl ocking the binding of (err)
to its various |igands, such as VCAM 1, osteopontin and regi ons of
fibronectin and/or the. binding of (err) to its various Iigands, such as
MadCAM 1, VCAM 1 an t of action the
conmpounds of the i n\%{rﬁéjgﬁﬁf\%rg? emﬁﬁei.i@. ‘Péﬁ% !c:‘y% Ieil) adhesi on,
activation, mgration, proliferation and differentiation and are useful
+ therefqQre int t r eat nent vention. and. su sion, of. i ne or

| amit or y 58P ASTRGes! SErS<AN LRSS SPRANGRRRSHyP! DR 34 Mesnsy ada7
bi ndi ng amdththe BYp ¢ fltégridVealonvan d arCAMRhI4Or CHI408/E29Y\dhboP R sl er osi s,
« asthma, allergic |5 rhinitis, allergic conjunctivitis, inflanmtory |ung
di seases, "'rt%lmrrﬂﬁﬁ"d'hﬁt‘%rq%% therepy i tdockingh et b@dmgypieaﬂﬂmtab@t gariousr gan
{ranspl ani@hidnoud 8! O0ARL 5. o8 BOGHD S dTHbHNdcld AL BU'dHdATor .
i nfl amat 0 y -sequel ae o V|ra nfectlon atoprc dermatiti
i nf | ammat o7 boitevaridus dgaresi stmbLa&M@iQAMGr étCAMﬂ @otl ifibtepeativd Cr ohn s
di sea certa . j 1 n i t.a er mal
nyper ainsi ¢ 1 vi D gRafis dhectBilsh G desbTHY SolREFEs G e hiskal AN el
cer ebral (&ghleukcmyteThidbesiawmentwamun ahlgmtuoaj prokiferation @odyifferentiation amnbﬁa ni ng

such conpo oce hei r ara nd to_nethods of

1 eat mont U and iRt OB IRE Suadthahe Chiey RS BB Sanr 8ot fory RRMEPE <&

i n\éegtl on mﬂanmawnydﬂsdid@'aratnuazﬂo&ﬂergj‘syg?eyfneﬁtaémmmd-sﬁv@hwbr 614%7 bmﬁmgt

i nhibitors i ndi ng err).and/ or a4 ntegrins t 5 eir

| oands. RENG" Bryeelratsetar ot Sebdudt Su8h i wibnlsy SGEbe. abfi® @B ose.
cont acts vmrmnhms)ténerguc ebhjgn@nitis OInflgnsinaRee Ilunugl GUEECETY lhéunﬁttﬁdﬂ aﬁﬁd’t%s ls@ﬂstloev ents
may be re gbred for cell activation, roli eratlgn and

TP ¢ o ant i tRes| AlbRieR. BrafJEANRDRRENRS. teRaPae: pURBoaYS Bhesiniiriow
through sewas@inthidn, Irflamneftordsekiuetshersirannidelie ey bepid deMBlitis ehyobaddiidi ng t he

sel ectins, integrins, cadherins and the i mrunlﬁgl obul i ns superfam |y, CAMs

pl ay an edrflammatery, bave! jdisease HNGstinga HIcenatve, SPHE AR CEPH disrass: di,eété@es

Ther ef or e tydeh&f t@i@ ahd irfgufé- bamcmépnﬁu@ruénfa@{ gyl HpPMenditivitg! pdridsig] sease
conditions without interferin nor mal ceI |ular functions is essenti al

for artOef f¥BP W%taﬁtﬁalss%ltf‘%mﬁﬂ@'%é'ﬁéﬂij|°Ere<9§%|'ﬁ° $RM& inhibits cell-cell and

cel | -matrix i ntrakaglémidn. alshaekbrd ioyc&ﬁp&ﬁnoadfmltmwvé@ﬁ%oeﬁpduhaﬁ fos
believed to pla fa artlcularla/ inmportant role in re&?ulatlng i mmune and
S |

i nf | anmat &¥YFe PrePRTREON. AN P imethods plytreatment URIag SHeN EYRAPYRSs nade

up of struetordmgl % @dﬂﬂaﬁpmtdeﬁéi'pﬁ'éSehBirﬂbﬁﬁbrgbvléCmmaéed Rartaa V\Bsdupnsf of a
and (err) heterodinmeric, transnenbrane rece | ecul es 02/ Q 72~2

tor
PCT/ EP02/ GOmBaunsdsrwhisly afenpatant ipiaitass abiha Hind Of@ﬁ‘ﬁﬁ@é\df odPé integhineial i an
cel I type.ndifiRandgvi ews see: E C. Butcher, Cell, 67, 1033 (1991 ); T.A
Springer, Cell”, 76, 301 (1994); D. Cox et al., "The Phar macol ogy of

I ntegrins” Ve Masy rkysidiesisat piocesses require that celisocme Antg olosg caniagt evitin et

al., "Cell th%‘i'%@ﬁ% Qfﬁhlbﬁéﬁﬂicblﬂﬁarafﬁatwaéwcﬂkbi%ﬁlev&h@%é? be rQquAr@B foR@é?lt s. In
5 |\/Ed| Ci naI Chem stry, .A. Bristol d.; Press, NY, 1996,

p. 191 ). aAt'Vﬂt'@'&stm'EZPt@Fff@beﬁfat'P’ht 86¢ i ﬁ'f’fﬁfflfﬁai'% é-‘r?di C@"dlaf‘ﬁetcéhf“almﬁ egrin
(3 chai ns jhaueidRede 'nﬁlaf‘d dtbd krﬁétédrﬁevgﬁ'ﬂ%ﬁlﬁ&r& C&M&dt@%ﬁon%@lb&ﬁeé (CAMs

M cr obi ol og nd | munol ogy, 984, 7 1993(3“é The nenbers of the f amly are
typi cafl y i 'F%-H’éw Hec selgring. tioteghns; rcaberinsoandmibe HBYBRYIPPHIAS SFUPRERGAY-t ri vi al

nomencl at W iy SASBERRMal ot M Sbdth Shdhmal e PE@ORW%Q:&H soEReLerr) to
consists of the |ntegr|n a4 chain associ at ed e integrin pl ch al n,

" and the i thetgfera, ther laegetting7ofcenesifi @ad gelevans GAM@@? chrtain civease caBditensat od
with the 'vﬂﬁm@&ﬁh{érf(eﬁﬁé )mtﬁ l'h%'rr'ﬂal Mhlaﬁ\‘d SMH% @%‘é‘éﬁtlaﬁ'forpé%i £ d19e Shy sBFeeg” 9 a

and (err) chalns have been observed 1 n nature and the integrin
" has been é'wapﬂntlﬁe@%‘ésibﬂ mﬁlbﬁheceﬂiaqeﬂ|a@scelh@atrwam&rg@t&ﬁ5r &regraniydof A,
Sonnerblaer Ganbdibr mofechesNRMISE il to 8 DARICRERY Snfortafl 3re 18 redidinty
(1997)) . particular 1ntegrin su rou of intérest 1nvolves e a4
chai n, Wn|lr@muaaﬁnfa>mﬂammattwwmoa$ersr'ég é'ﬁ f3Mibhai ns, pl and B7. a431l
(VLA-4, "very Ha&e.@ingeéhr& is %3@4@&/&D%Hmctuéuyanamdﬁtf@ﬁft|oﬂa®<I%@?e%ed on
al | Ieukocytes except platélets, including dendritic cells and
macr ophag@lwcpk@t%ﬂﬂ ¢onsigtiag péa@nﬁ@yh%éﬂlme@ﬁ anweme resgplor ardeatdssl 20
matri'x interactions of these cell t ME. "VLA Proteins in the
Integrin Family: Struct ‘m m‘;wmﬂ‘wﬂmw and thelr Rol e on Leukocytes." Ann.
Rev. Immunoi., 8, 365 (1 |gands for a4(31 include vascul ar cell
adhesi on nol ecul e-1 (VCAM 1 *sqooog*the CS-1 domain of fibronectin (FN) and



25 R Lobb et al., "Vascular Cell Adhesion Ml ecule-1" in Cellular and
Mol ecul ar Mechani sns of Inflammation) C. G Cochrane and M A G nbrone,

Eds.; Acawo oRne’s:2 San Diego, 1993, p. 151 ). VCAM 1 is pipedupesoddsi
vascul ar endothelial cells in response to pro-inflamuatory cytokynes (see
A.J. H Gearing and W Newman; "C rcul ati ng adhesi on nol ecules in

di sease. " founanib W@housT&UﬂﬁMnatMs dnQeathi @9&ry) manhhvalidto c€Stype dorareniciws sae25

i br onect (- B CPb A7 SE SR A PEAee Belf oh ol 84 B pBr gL EVer | g,

NY, 1990) “THe Pahndcology ©F Ilr)teérlrisntMéc&ﬁhald:REsehl‘bhl RéV. amm@er(ygwmdtvwns has

. been propagse see MJ ces The integrin a

t her apeut i %%&t a||Vl @%5‘4“%38%@?%95 ImaRe i@é%@eﬁd”b%f‘r\:&ﬁﬁ Insynp. |
John Wsl ew&@memh%vﬂ%ﬁmm A3Brist8) Ed CAtanFaesd, INY, 81968 5. elSSPd\tlDéésﬁ
- nunber of cell types including osteoclasts, osteoblasts, macrop

act i vat ed T-difereat integdmerchaiisand &differenbinteaspit thainsdavediees 'de"\?@egi@/ 0S72~2
PCT/ EPO2/ %ﬁénb%é] %er@%' inl MRHotiogy aﬁ@'lrﬁﬁi&hélﬁg@nﬁbﬁ‘?' REER) gabﬂh%' ogy of

ost eopontin: Pot rol e 1 n cardiovascul ar di seaSe’ Tren ds

5, 88 (199mymbers ef Ihﬁ feaily ore Bpisaletamed aecording,to theff eserpdimer spmpesitign
integrin H’ﬁfﬁﬁ
traffIngl na?g\tﬁgurﬁstﬁgrgr% rﬁ:gn%n%k‘:}tfﬂ%y% gag@'q @é{ﬁamg?g@‘?h‘(%m t%) gr ker et
al ., Pwoc.cohkists ohttedinteSdn o4 dBAIn e&@ocuaiﬁﬂmmbjtﬂeﬂ')tc)gnn‘[ﬂﬂechalrgamdShé ntegmith7

i ncl ude CcOS dress n cel dh an nol ecul e; 1 CA on
ncti vat | onfSGeaadR? cuaRE B HiRaIeaHh Bh LT ASTaIRSd REQLIVPESEPE RSt of t he
I'g super f ajyithy pa@ﬂuan%amf@é%sﬁé?mh %hy @ @ﬁ.r@mmw@k bén @84drfedin nature

gut associ at ed nucosal tisSsues the small and large intestine ("Peyer's

Pat ches") affdthedntegidt familyghanbaen pubdivderd baﬁesben whg Pagsings Kihat '@@veabeen
Nat ur e, 3@3@09@@% ((Aggg%merfberdwg?\ Nowdb: et al., drU@%’D@cover?&%da?zﬁa 8¢1994)) .

MadCAM 1 can be induced in vitro by proinflammatory sti See
Si kar oSky (@9973).. . J. Immunol ., 751, 5239 (1993)). MadCAM 1 is selectively

expressed at s?rgfé?{i%d%mﬁggﬁws%bﬁﬁhﬁ Y dtalekOhvaInes e fch |ﬁ' WhicRigagls to

the integrin a4( al i zi anti-a4 antr bodi es or bl ocking peptides
t hat i nhi kgair mltfehumkieﬁea&rthﬁ)nhams v{ﬁeantaWSm4ﬁhdY/bﬁ-4a4\B?Ty date artligen-4l,i grands

h t i cal i
Cover bl CanrMEdGEAG!8 4hy Mg e oh APt VoG, ERLANTAEEET '*cYL{d‘r%

Proc. Nat .deAddtit ceBsiand Uﬁérfﬁihagéﬂkhgdell(s 983 a k@y med(aws:ﬁdlhemejt-cedila(nﬁ el . J.

I 3 Yedno

R i Bty ferabiong, g indse bal GERle S 25 BRUMAE 1n 1RO medin %ﬁ’é News

Pﬁr spect ., Sttictudddh I{Lﬁ‘ﬁﬁdns) anltsl thElan]Eme dmhkaeuk?tytesa NennoIReyy , Imﬁ?no%%t3{651999))
The pri mar ni, on of such an i S anpear e
i nhi EI ti orﬁ%ﬁ? Bﬁﬁ 1%98%%/1’%*%@{ 8?'%% E5iRE W@?%q%il%eé@gycpﬁ ed
vvnht h gorrlpow-lt‘nt@omﬁm td‘ﬂerbeoﬁert c&@E(FN%J!aadi crsvetdpt brtirar/nCAMs ig armemder]E bgléneumg
t here imtin e nmgoration to, extrav S 0 ury or
i nfl an’?/rat %IHG%%I%VYO?”‘*F I%Preﬁae Wev'vﬁr?'}ﬁm?%afaﬁ%qﬂ gf"i%}sa? ! %Waﬁloéh&%%%/t eg

Si nﬁe zhshe R &ewemialgf “\ldgemir? kel nahesiom mgdwémgm OﬁlllLﬂHmat\d)rMolecular .

at ho Si a a recei ve s a n as dru
gesi gP\ %/ar'ﬁ%‘i?‘gx'sﬂ-?ﬁﬁ][?@ﬁ'ﬂm Egé CH&V@”%@%%U@ el?{opﬁl'«?'ﬁ% 'fg‘far‘i’lg% Otent agd
sel ective S‘aanm%@t e998.0p. f1EN).NECARIEV 6d QpoaRITEd Sﬁyr Qasﬂmerset@w%hlalngeltsh&t ad(ii
and ad4~i 7 shoul d be traﬁ;table sma 30 ol ex ets 3&5 & dans et al.

"I nhi bi t or"€SRANSE HPeRferiRaMBAY, IOKYeE (SEEA PW™RBdi ci nal
Cheni st ry,“Cifeliatingdadnébién rhbl@ﬁ@éilm EdeaseAQa:dmuF?ble%da)N\M 5995(19938) IHe) .

;2?%% S léS r1e n!larl]nS |saa r}% amlnoacnd sequencg%Haltaarns\évse bg atlterna%ve spli c(::ngI Uvmng Ia;[ ors of
) region of fibronectin. (For a review, see R.O. Hynes "Fibronectins®, Springer-Verlag,
NY, 1990). A role for a4P1/CS-1 interactions in inflammatory conditions has been
proposed (see M.J. Elices, “The integrin a4f1 (VLA-4) as a therapeutic target” in Cell
Adhesion and Human disease, Ciba Found. Symp., John Wiley & Sons, NY, 1995, p.
35 79). Osteopontin is expressed by a number of cell types including osteoclasts,

osteoblasts, macrophages, activated T-cells, smooth muscle cells and epithelial cells
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and . a437-dependent cell adhesion that have inproved pharnacokinetic and
35 pharnmacodynam c properties such as oral bioavailability and significant

dur ati on Wb 03@tihen. Such conpounds woul d prove to be usef plcTfEPo2ddis
treatment, prevention or WO 02/ 0S723t2 PCT/ EP02/ 011331 suppressi on of
vari ous pat hol ogi es nedi ated by a431 and a4(37 binding and cell adhesion

and acti vq@IM)re.a%wp@uad9M/M|édmdreanet&ﬂu|§ﬁ b.urét;yr&%stb@wnthewéiﬁﬁpfdlé%d as
calcitonin mnetics and I’Otel n terSI ne p O@% atase inhibitors in two

patents. 5“@’9@?@”%&!@%9aEfﬂ“ﬂé@tﬁ"%rM%Q@ﬁ% YsS99101151 ) urea
derivatives ar ﬁﬁ?%&l??‘l}%ﬁreﬂhﬂ E%E}'T-P%rqﬁﬁqp& Gﬁ‘[ﬁpﬁdlsbé(ntﬁ}@grﬁ{iléxg ggner al

, Wher ei n: st | t ut ed
aryl and deuvkocyteutand & layIkeyy mediatardnt dedeoytz tatdickngr and rlumpemdentﬁey

‘ jﬁ;reglt ﬁdt ﬁg&gadatggmgr B &‘ Em. %é’rker‘\'ﬁ al3piod Klagg&iéﬁ% tﬁ% 'Ottrng\,fé% alrgﬁese

tuen &Fe- each ndeperident]
conpounds (t9923) n‘y\edugiarhcm fdrrocii7tinclede afucodet qdds&semg oehvadhfbsm moleteg-ns  of

t he definif. of grqoups R3 .and R |smof tjon_and the
i ot orbedtafndnd: enkmittn of aRBr me AT BT G S 0eBU L 606
(Us98/ 173%7&1eﬁ:b§ﬁbptﬁeslg?s@p§@é}’ﬁwlaﬁt$ il %grr@s%emrﬂdv@bnfafd@stﬂeaal IR qut-N-G- H
G ~R 11 R1 Wherein: CH20H CHR3 RS8

i s a substFtrater ﬁWéﬂ%ﬂ' t'sﬁ‘ﬁ?h?gllheaﬁﬂa’hé@cbfaé%&t?sﬁmla|(ngeye'i'ﬁéDsaédl?éﬁﬁfGnds are
al so dipf f ecdtingf mamnidne gcr@maowsgs MUalBﬁﬁldnlé"t AINENBIURS 983, 148YeAboPn Hecause

@ 1s al m%%lggnnaerpa?eg ImmunoP 182, 9282 19 4)?|I\/Clgd%AMOrcanlbliaelgduced in vitro by
proinflammatory stimuli (See E.E. Sikarosky et al., J. Immunol., 157, 5239 (1993)).
MadCAM-1 is' selectively expressed at sites of lymphocyte extravasation and
specifically binds to the integrin a4p7. '

15 Neutralizing anti-a4 antibodies or blocking peptides that inhibit the interaction
between «4B1 and/or «4p7 and their ligands have proven efficacious both
prophylactically and therapeutically in several animal models of inflammation and in
humans (X.-D. Yang et al., Proc. Nat. Acad. Sci. USA,90, 10494 (1993), P.L. Chisholm
et al., Eur. J. Immunol., 23, 682 (1993), T.A. Yednock et al., Nature, 356, 63 (1992),

20 R.R. Lobb et al., J. Clin. Invest., 94, 1722 (1994), J. Relton, Drug News Perspect., 14,
346 (2001), N. Turbridy et al., Neurology, 53, 466 (1999)). The primary mechanism of
action of such antibodies appears to be the inhibition of lymphocyte and monocyte
interactions with CAMs associated with components of the extracellular matrix and
vascular endothelium, thereby limiting leukocyte migration to extravascular sites of

25 injury or inflammation and/or limiting the priming and/or activation of leukocytes.

Since the discovery of their key role in mediating inflammatory pathophysiology,
o4B1 and 04P7 have received considerable attention as drug design targets. Important
advances have been made in identifying potent and selective candidates for further
development strongly suggesting that a4l and odB7 should be tractable small

30  molecule targets (S.P. Adams et al., “Inhibitors of Integrin Alpha 4 Beta 1 (VLA-4)" in
Ann. Repts. In Medicinal Chemistry, Vol. 34, W.K. Hagmann, Ed.; Acad. Press, NY,
1999, p. 179).

. There still remains a need for low molecular weight, specific inhibitors of w431
and. c4B7-dependent cell adhesion that have imhroved pharmacokinetic and

35  pharmacodynamic properties such as oral biocavailability and significant duration of
action. Such compounds would prove to be useful for the treatment, prevention or



30 WO 001 67746, WO 001 51974) WD 00l 43415) WD 001 73260, WD 98/58902, WO

981 04247, WD 99126921, WO 98153818 and WO 00l 71572 di scl ose conpounds t hat
i nhi bit tWe @sdiing of ad4~i 1 and/or a4(37 integrins to theci/EresaRsors and
their use in the WO 0210s722 PCT/ EP@2/ 1111331 5 treatnment or prevention
of diseases nedi ated by a4(31 andl or a4~i 7 binding andl or by cell adhesion
and acti valhpessichish vasoudUpithBib§ies chedistad oy asphrmd @f7eblidingr Bhdickl s,
allergic conjunctivitis, inflammatory |ung di seases, rheumatoid arthritis,
septic ar efrgsigneandiaghkationdi abet es, organ transpl antation, restenosis,

aut ol ogous bong,BAIRIY WittRfRRkAEhRIres have bet easamber ¥s saGtRirairadticyi r al
infections, atopic dermatitis, nyocarditis, inflanmmtory bowel disease

i ncl udi ng and eotein twesinephaspiatasRinbibiens Ik WA RASRIS: certain types of toxic
and i mgune- basgd WeRkddti SpplicABhaNioska7EBd (UEPEMIESH) Lired IderivAlves i @i S,

. tunor netastasis, atherosclerosis and cerebral ischem a. 1o The present

i nvent i on dpsaibedehich arerperesented by Hheifallpwing ganelifgmula.r2 R3 RL ~L' ~Y~N~N-z
IW R4 X-LZ R5 Forrmula | 15 or a pharnaceutically acceptable salt thereof,
wherein: Rl is C-.,oal kyl, C3R4oal Kﬁnyl r1C-- of I al kynyl, cycloal kyl,

cycl oal kyl -C, ., oal kyl , 20 cycljoal kyl'- Cz.|~oal Kenyl , cycl oal kyl - CZ. , oai kynyl ,
het erocycl yl, heterocyclyl - C_Noa Nwe{t\%ggwc}ﬁk Cz_, oal kenyl ,

het erocycl yl - CZ. , oal kynyl , R@ryl Jfaryk-d@) .4 k)ﬁ, aryl - CZ_, oal kenyl

aryl - CZ. , ual kynyl , heteroaryl, teroaryl -C, _, oal kyl, heteroaryl -

CZ., oal kenyl, or heteroaryi CZ. , aal kynyl; wherein said al kyl, al kenyl, and
al kynyl groups,Qr ieties are unsubstituted or substituted with one to
four ddbstitue ,r' ich may be the sanme or 25 different and are

i ndependent | y &dliesttsstitutecanyRend substituledradkylandai d cycl oal kyl , het erocycl yl,
aryl and heteroaryf qgro or noieties are unsubstituted or substituted
wth one to foﬂranél%g?'?ﬁggnts, whi ch may be the sane or different and are
i ndependent | y gedndX e@ ifdapenintly Ralected irody thgegnoupONBalk $lor NR.

cycl oal Kyl Co. 54 b8 BedbRuelgatan| pnerbid B ARy FRRN acfindzpencenty . 4

aryl apd htyesosylyl groups or noieties are unsubstituted or substituted

with one to fo subst it uent whi.ch e dilffer are

i ndependent |y g@?%*c?%’ﬂp?"f"gr% flyﬂg%éﬁrgﬁ‘éﬂg% é‘hﬁ'ﬁffg%%ﬁ] 'enrYtgh{'/g v r%-%%ﬁpor

C, ~al kyl ; the \A&NMRHOS7grolgs RETINdARL /ahd 1S Bkcliam@maidckey anddlks Indicalibnsh t he
atons to which they are attached, nay forma 4-8 nenbered ring; , RS is

C, . eal kyl ,S3P€f0al kyl , cycl oal kyl -C, . ~al kyl, heterocyclyl, heterocyclyl-C, _
4al kyl, aryl, af\dddiGon~ahdtiér, pitebte apmicgtion WOIBI 600 ALIFR8LT7 32 kgikglosdser ei n
said al kyllﬁ?girougéf or__noi ﬁti es are unsubstituted or substituted with one
to fout® sUBERROHOTRRRESGREE RY S5 t he same or different and are

i ndependently selected from Ra; and wherein said cycloal kyl, heterocyclyl,
aryl and heteroaryl groups or noieties are ucgsubstitut ed or substituted

with one to 'four substituents) which may bejjthe sane or different and are

i ndependent |y sel ected from Rog4ho is -R.-eS(0-, -S(O2-, -C¢(O-,
-¢(0 0O, -C(S-, -N(Rc)-, -CHz-, - (R H -CON{Rc)-, -CSN(Rc)-,
-N(Rc) CO-, -N(Rc)CS-, -S(O)ZN(R&- -G{ RNIs(0) 2-;
Wherein:
25 G1 may be -NR8R9

G2 is CONHR3, H, CH,0OH, CH=CHR3
R8 is a substituted phenyl, naphtyl and heterocyclic ring.
These compounds are also different from the compounds claimed in the present
invention because G2 is always an amide, hydrogen, primary alcohol or alkene.
30 .
WO 00/67746, WO 00/51974, WO 00/43415, WO 00/73260, WO 98/58902, WO -
98/04247, WO 99/26921, WO 98/53818 and WO 00/71572 disclose compounds that

inhibit the binding of a4f1 and/or a4f7 integrins to their receptors and their use in the



. selected fT

L2 is a covalent bond, -O, -S-, -S(O-, -S(O2-, -C(O-, -C(0)O, -0C(O) -
-¢{S)-N(Rc)-, -CON(Rc}-, -OC(ON(Rcj) -CSN(Rc}-, -N(Rc)CO, -N(Rc)C(O O,
-N(Re) CS-woro2fo8dN(Re) -, -N(Re) S(O) Z-, - N(Rc) CON{Rc) -, or pchi{da/663d Re) -
wherein if two Rc 15 substituents arespresent, these may be the sane or
different; Wis O S NH N(Rc), or NCN; X is -(CHZ)~aryl-, or

- (CHZ) hettﬁe%gﬁé:wor praVRAfiGH o §igb4bedniddiAad bb&hﬁt QA8 o8B BindRg aMHfr by

unsubstituted or substituted with one to four substituents, which may be

the sane el diiigsioneand antivatione sidhcaspauitivlnsEierosis, astheg. allesaic dyAitis @llergics

nonocycl i r r i I oat ons
ol TERERGY g BR8a08 Ve G it SRpu P, e e

unsubst i t uliandtas; omganstranspleatatinn: testanesis oaftelggowtibete Masivmstrangmiaptatisny be

| 'E?:(e O)Sgge qg%?@%gggﬁqu%%%)& Cﬁgl R@%Wﬁ/ 8%‘?’#&&1& C% Béé?mlggnﬂgnhﬁtory

- C( O) N( Re)18@) BiBease- BEIOYDN( Wkearaiive) duiitis aBd (Gsphnig slisgase, cﬁerta(n( tw &1 of iy ei n i f

two Rd graoups K t e the_s i f.f erent.: i S~ OH
{0 T 9 HES AEnEbeBET odiheE ol chltel WeeBbodi e Sy i

-S(O) zNRe Raetastbm F&iheroé?(l@ﬁei@a)‘nmumw isciB¥r@eRe, - C02Re, - C02( CReRe) nCONReRe,
-OC(O'Re, -CN, -C(0)NReRe, -NReC(O Re, 30 -0OC(0)NReRe, -NReC(O) ORe,
-NReC(O) NReRe, -CRe(N-ORe), -CFHZ, -CFzH, or -CF3; wherein if two or nore
Re grouwps are piheseedent inesmiomgpyovidest heorspovnd @ccalidingde Eatmul®b is a group
selected from-0OH -ORe, -NO2, halogen, -S(ORe) -S(O ZRe, SRe, -S$ O ZORe)
-S(O) NReRe - S( O 2NReRe, - NReRe, - O( eR ReRe, -C(O Re, -COZRe,

- COz( CReRe) NCONReRe, -OC(O Re,. - -C() NReRe, -NReC(O)Re, 35

- OC( O NReRe) - NReC(O) ORe, -NReG;gO) Re Nz N-ORe), -CFHz, -CFzH, -CF3,
C .~al kyl, CZ ~al kenyl, C2~ Bnk/ ynyY’, | oafkyl, cycl oal kyl -C, ~, al kyl ,

het erocycl yl, heterocyclyl - ~a| kyI -7 xa.r_il - C, ~al kyl heteroaryl or

het eroaryl - C, . ~al kyl ; vvherei n said 02/ U5722\ PCT/ EP021110331 7 al kyl ,

al kenyl , al kynyl, cycl oal kyl, heterocyclyl, aryl BR%d heter oaryl groups or

moi eties ‘are unsubstituted or substituted with Qne to four substituents

whi ch may be the same or different &edmatal i ndependently sel ected from Ra;

Rc is fydrogen, C _,o0 alkyl or cycloalkyl; wherein said alkyl or cycloalkyl

groups 5 or noieties are unsubstituted or substituted with one to four

substituent s whir@phasypatruticaily aseepiale salt theegabnt and are selected from Ra;

Rd i s hydrogen, ~al kyl , cycloalkyl cycl oal kyl - ~a|ky| het erocycl yl ,
wh rein

het er ocycl yl - yl, aryI aryl - ~a|ky| heteroaryl,

het er oar yI C, efkkylts OCalalkel, nCs adlenyl, k)ﬂwoaﬁvoyloa@ylﬁgsblalkylhe@)é*Qﬁi&(yb@ydoaMdr yl and

hetero ti bs Ol hatebsdvl Heedaiit h one
to fou [ogkl( 8 ail@%‘ly? cﬁalogigg CEZH%MJE ﬁe hl?ttetll?c?? & ent anég y 1maW’
i ndependenmétqrosye:l%@aemkhnyinhé!arocvzéyltc‘& dajrrnygan!, aa-Caoaityk yryl- Cmoiaﬂse@)ﬂ
iyt gr ouiosr gy PR Serd ARG, W fekoai ool E SRR
unl ess ot hés.walkmys pwbelfalredsald:oaik)d; rﬁék%vlonﬁrld t KTy PR At mmetl’eA ere | o
2: t;: g:gugnsgﬁstmhgt&f shﬁstWtBH Wﬁlhl éheatogour SLfbls t¥z}a tg:g/ﬂ%hgflaﬁng? g{?{é’ysasrﬁ% Gr$ >

met hyl 25 et dilgférenhapdoptyel ;ndlepmdBpW Seﬂi&teﬁi lﬁ”aﬂyll%/aan@m mhersin  said cycloalkg ky|
o opyl ) bURgFCysil: P 5f8 hstfarit Gl b rtis 5 R ted O SIS | ona
a net hyl gwithuporer tanfoet Mbs@ua&tp whicha Inkay bgrdim) aammreﬂvfemy angl are
unsubsti t ut one to four substituents, the substituents,
unl ess ot hgg%e 83§‘§2m %%F&Ble??bhg sel ected from Ra. V\here two or nore
substit uent s arR2 (s eégdmpen,t BasikyhreS.alkyleystoatiel, sGrelkplandli €4.alkuheteraylused
" herei n, y r h gLeMP

ot oty 20w PR BLOLT AR Yol heerRt REg R PR S Th a0
at ons. Oneheieroaoﬁi egrdansbloe maatm ey Unsubstibigedtori pubistitited iy pngjrtgufeusr
T nmoiety, typic o] l; Vi
Cypi cai 1y SidistisoAricHAss) 5 BEEma e nfRdeR ndbcenBedtt SReBTgE
group or nBaety is typ| cally a C3.~ al kenyl group or noiety, for exanple
propenyl, buten enyl group or noiety is
et henyl) propen'i%1 anﬁ) QYAdFBénﬁiswﬂgdr%g%erel Qlkﬁ al kynyi group or noiety
is a straight or branched group or noi ety which) unless otherw se
specified, contains from2 to 10 carbon atons. One or 3S nore triple bonds,
and optionally one or nore double bonds nay be present in the al kynyl group
or noiety, typically one triple bond. A Cz_,o0 al kynyl group or noiety is
typically ethynyl or a C3.,0 alkynyl group or moiety. A C3.,0 alkynyl group
or rml ety |s V\D 0210872 ~2 PCT/ EPU2/ 00331 8 typ| cal I y a CS$ aI kyny| gr oup

o . o o o



-1, 20r3

group or ri~oiety, preferably a 3-to 6-nenbered group or noiety, which may
be a 5 nonocyclic ring or which may consist of two or nore fused rings.

Exanpl es wb @wst9al kyl groups or noieties include cycl opr eg¥igpos¥ssppeENt vl
and cycl ohexyl. The 4- to 8- nmenberedgring which nmay be fornmed by R2 and R3

is a saturated or unsaturated, aromatic or non-aromatic ring which is

typically a 5- porafe-rEThitest withtle afor alhiyh tHeh@ar@attyched! mapsdrana 43 esent
are the two nitrogen atons attached to 10 R2 and R3. The ring may be

unsubst i t uResEbesed BR@stituted in any position by one to four substituents,

which are the @y ¢ eglk,flf@paaglkyanay@dﬂy&ekwﬁyedhétémwﬂﬂ HterdoRfy-oer ein a
. heterocyclyl group or noi et typtcally a non- a ,__Sat rat ed or
Unsat ur At oHYISa0E Gralt: et B @20l GRr eS8 OAG T B JTeCElh [spRaaliy Gpurs

6membersed cg g&ﬁ&neg ré‘PﬁﬁerL’tItuteﬁ%'ﬂt.s@&ﬂl'tdwd A8 oRE t&%ﬁEle&feﬁ&t @fkeh g beexanpl e
eteroatons, selected fromN, Oand S. Preferably it is

unsat ur at dtie sameeordifiegant Andgareuipdenendentt pelaaipd o Ranard Wheeein isal or may
consi st OfcyESte-}?lk@t g@?&&# %ﬂ/ga'nﬂg%éeuﬁérﬂ gp bs%%&ﬁtléﬂ”‘b@‘uﬁ%ﬁﬂu&% &

het er oat om | es of heterocy c@y roups and
moi et es isubbtitdted pripeeriedp fourpsybetituentay which eayi bR Hypl Same PF Fiffprent apd ﬁfﬁaI inyl,

thlonnrpho qU|nucI|d|nyI t hi oxanyl, thiazolidinyl,
20 tetrahyaé""{)a%hdeAtlgpsg %’?rﬁ?ﬁgglﬁot hi ophen 3- di oxanyl and 1, 4-di oxanyl

A preferred hetldrisc§el- §(Qv)r oSO ﬁﬁ?)etﬁ é%o'pl Qﬁ)azwﬁﬁ) -Gkl seHMEesi n an
aryl gr oupcgq(ﬁgjrmtdsbhgﬁg)u ﬂlghééy@onmﬁgbgs -Q(@)ﬁN(F&)—l& g@qggm)@l ons. An aryl

group or nore clic'ring henyl unl ess

ot herwi se specﬂﬂned comalgnteondi S, -8, S(R)- ms(%r eCle)sef@(SI SOC(ICBr el e z5

ht hyl tituted
W one or WY GRLRAE, 0CTBNERY, EolifyEaMROCOR gﬁ%gtgﬁﬂa??%}drgoub or
noi ety gend(@).NiRd)}nNRBS(Q)k+ oN(RHCONGRRC)mear I'r)N R@ﬁ@%@howpergmouﬁwo R& used
herein a hg@gﬁogétg'aéeqérggeontotéeg@hﬁg@eg%ééﬁﬁ’é 6@kit¥reft; 5- tO 10- menmbered group

or noi bsty roup or noi ety and contains one or
two, 30 or unl aNstsotBer'uN(eRcs)pmNGN ed may contain three or rmre)

het er oat ons sel
nonocyciic rin g‘%‘ Wny’f}lf éeI*Z%r}%m en@I J\ﬁl%eﬁr%g%ze rrmeﬁ&l ﬁr]négg%sl yl,
pyrazol yl , arpymaubs”av}dted pysuhstlu:tadWIth pe IQJIEQEI‘ pybstisientsy W@EBIW@Y bgthe ganess

ot herwi se s ifi.ed re fused rings, at |east one
of which Cgrpcfig rﬁgt aé'dl‘?z?%lﬁ ea@egéle'{%ﬁéfr&oﬁn?N 0 and S. Exanpl es of fused

het er ogg yl grou‘f)s|535namcyaudealbfbnmotmolmtlycl hetaﬁmwlcontaﬁmcmel Orptwe nyl ,

ui nol yl SO nol I
gw naz)cl)l i nb?t g’ﬁ}? %?I'%qt‘fpcﬂb f @Z%% F r éw ‘% E?é%g?é Vér}doﬂélgr%%?rﬂﬁbod;%eﬂtels eaé'e
i ncl ude pyunsipbtitated drh;ubstytuted Avithedrer tocfoy sng:stﬁupntﬁayhlgb rnmsn@:mq samed or
WO 021US72-42 P P11 gd with one or two substituents.
Preferred gﬁﬁ@ﬁﬁﬂ?ég#g%'}dzﬁ%?g?%&gr?/IOEEI%ou or noi et eneral Iy include
vitro, chloro, Detihy+C@)ORdet Pﬂ@z%d)uw(o)%@%seds(@zw\ﬁﬁ?@dhal'%éINHs
typically f r e. i I
cycl oaI2?<yI é@@‘%ﬁ%%@%ﬁ é@F kﬁe%%gr osctggzr%ﬂl'a% I‘?é?ged oc@wcel%jﬁq# M~§? kyl ,
aryl, aryl gﬁupsaiekgrbserihé'teeemy)he thenearee®adlﬁlere®t ~a| kyi; wherein said alkyl
groups or noi et es h”@HQStN ut ﬁgo%éa}pd F% CXReOaSP).0Re,

e

het erocycl yl, eroaryft' group |et|es are unsubstituted or
substi tut eds(m)INRenele -S(@ )iNReRe ubNRERee n{@CRﬁRﬁhﬂNRﬁﬁe-be-Q(ﬂéﬁ%an&QnR

di ff t tl df f

ycl ohexyl CoyCREREITTASRRASE.  LidRARkpe o pro@iRrg! o BRRICIORE, ¢

|t0| p;ar |b d? n?/LGIe(CbINRl,eRpl puoz@@QRe DNE;C@}W?M RfRe( N?E@:W%:z m%b‘liéﬁ r?ft Pylt |
er uty &%Mc 0 QV g S@ érﬁp?é p{? ﬁ'lé $bit e BF giFY itute

. th t

\tlJmnsubgtn |et 8{ ed oRbsIs:IaEgroumseldctbq frome-Q@i, {Q/Re; gN@upEaI%H Tﬁ@)ﬁﬁg?és(%réeelrfed

Rb I t
D ogen andReoERang PERERERE SRUNAFE. SRBnF -QCReREMiReRE BORaT T
WBCE]IQI?Ey) Pr—ebqR)%,g?y;:ZOﬂmRSBemba NRER%—E -o%qg)qa)e I:C;S( @)%NReFﬁ( o)\IReC;«tQIIReh .
C su oReOMBFPei.ag gt t ache o]

the grddp YOO ClP)8 Rt Do RRQT-ORel d L1

m):aetg'.J |r espar.eF§ eC qatkeld czn,a;lheny]:l—lzualIey@glo)cygzlogl((;l))azygialg(lgﬁalﬁ INhgtrerrg@gN ( Rc) -

and -S(0O) ZNQB rgcyclNPéﬁa%IeL%I aanﬁbMJnle r%ter%I or heteroaryl-C,,alkyl; wherein said



. addition to bein

zo S(O-, -S(O2-, -CON(Rc)-, or -S(O2N(Rc)-) wherein Rc is preferably
hydrogen or C,~ al kyl, nost preferably hydrogen. Typically, these nore
preferredwblzieigiies are selected from-S(O -, -S(0)2-, pcPpPReNszst and
-S(O 2N(Rc) -, wherein Rc is preferably hydrogen or C .~ alkyl, nost
preferably hydrogen. Wen Y is nonocyclic aryl it is preferably phenyl.
Wen Y is ai@n%%?«w %lk%ﬁylhewdén@f WetdrbeycHl, rgf@{dahémrotahﬂ Potlps e rﬁw.@hé%vl

wherein the thienyl and groups are ically attached at the
3- posi ti orfre NBBS P@F’é?"éb i}ltuﬂeﬂy'thﬁﬂﬁ&%r F@%Wﬂts WI*H%“ gapdeitheiedme pn- RL

may be in Iythe2 4 or 6-position. Y, in
Weﬂ%&%k%@??ébﬂd@ﬁtlié@&te&ﬁf@rh?géug L1-R1, may al so be substituted
&

with one or norP@Ighm@rsgeerQ wyalky ajendealkylyw B@tﬁaﬂdﬁl&d \CYRealkY! gsePsor two

groups sRb,, ties Ar@ LRI RS ARled &%Sstﬁute@ WthHneUe fcﬁp sugﬁﬁuQ{tQWH&h kY bd |
- present, may be in any position on the ring. Preferably the substituent Rb

on the gr dupsame or difipieatant ae ﬂ?jﬁctfdgff%mjﬁaRa more preferably a hal ogen or a
rou ORe, r I I 0 rou
Typi cal 1y, R2C]|stuohlsdr A’%F"r%ﬂ Peis %'@J aéyc@a ) EW@G(';'Q}PZa q;‘:'}t?/aa&’gzm Ryl
or 35 het MOWCWtﬁaMkaaryl vﬂfﬁ'r(éuﬁlkﬂalmt@@wl aﬂﬁdheféﬂoé%&aﬂlky@r whersinand
noi eti es b titut u ts
: It ;éﬂ@k'sg}%cga:l#yﬁ ot geeorsdgﬁﬁl, At Sflg Whét gro%ﬂﬁ r%uFQ &r W?ﬂe'é #F‘é"

whi ch nay are 1 ndependéently selec rom Ra.
R2 i s pr efupsalidtijutéd, dr egatitute] with onvs@odgmrosubgnfczemmwrﬁmmam hesthe sameibokyl |

cyEI 0hexy|J?etrQ,¥| dg@“#ﬂﬂ{dﬁ@w@%@”{’mm' nore preferably hydrogen,

al kyl “or cyc opr opy ypi ca these preferred R2 substituents
are sel ect ed f Rens hydnogeror&ndaliyl- 4 al kyl, nore typically hydrogen and

methyl. R3 is py. £ n or net hyI) nost preferably hydrogen. R4
is preferably E"g%ﬁ rgné%rfm?w? 5 nost preferably hydrogen. Wis

preferably O ormSanTmageairder 1 tZ6| s -C(0)ORd, -C(0)NH2) -C(0)N(Re)S(0)2Rd,
-5-tet{?gzol yl or CCORd, wherein if two Rd groups are present they nay be
the same or different. Zis preferably -C(O ORd, -P(O ZORd, -S{O ZORd,
- S(O) ZN( Rd) ( Rd)As usadChethinRe GIk) Radoupbert etoiedy @ ¢l straight -oCGrRiied rgroep or

T moet. prar: IR it epefi Shansltf HE TR Bn ot A Y

group - CHzliatt grouposr mEldls Isetypicallyr 3 1G5 aﬂtykgrqmpedrematbtyy A Ganaky! grogmpr The

Subst Lt el G B, W RGBT Pl M e bl 2 ¢
may al ®o bebmyltmﬁlttmut;&dAv@atmamyl@rwp crm'n@efgnsotypsalﬁba Cihalkgrgroyrpsyr Rbietyi f

t, o [
Subat 1t ut a8 S PR AP BEPY| G hetlh, ‘A7 RS QLo me b8 fna, |
hal ogen, £me;m;4kgfqup -dDHn etBRegroup.- Gﬁalkymmuppmreﬁelea/bﬂnﬁy brlunsibpstituted oni ne,

ey e R ERuieh ) 9 16 T AR VBl bafiOals i SbMEURusd B | |

-OC(O) N(Rc el ng a
the group béingsdiduted froratRa. Wtheze twrmoremomasubilytpemtstIarej/;;)retsdemsﬁegar glagrbedbe L2
defini |ons arenas%I egtt ed froma covalent bond and -N(Rc) CO-, -OC(O N(Rc) -
and - LEMs typically hydrogen or C ~ alkyl. In particular, L2
is more pr ef er A ysed hpreinpan ls{kaay @@upor MAIBHYOSN( Rraight en\l(rﬁam)hed(groum)mher ein

Rc is prefer, aga%mcxdr rﬁ%enﬁﬂéw%ﬁ %e%rlé% S onfEt frtﬁ'ﬁ %ﬁSH%@a\‘bJWQPR%?BDe?Fk;f

pr ef er abl )/“31' eroary het er oar
group, nor:aor@qumbbfbmndb h;aya:re @resent ot thaetkenpigroup or oaiptys tpicatis oph doylle

pyridyl or_naph n wherelnt . gV et roaryl
unsubst it R g oé SVi0) l‘? FEtPnft 'H°‘8B(e's§¥e{%m§ %@f ?Q G gkg%%@‘.‘%% Iy t he
aryl os0 hahe:eqarylgg,rmmyl grcmphstmmetyesitmdany a\mJasalkmlyl groep s nidietyhioch nmay

- subst {ubrDes SRPAEHo AV raeRE Ao dPn, Ao aREP ar oy e iy,

-CF3 or -@t’aenwl”q:r@qmlyedrejmﬂyy 30 chlorine, brom ne; methyl or -ove The

ot e AR T8 P Vs 5 ShgB e

2- met hoxy pineieyy whigt®, Lﬁl]%apdﬂ'lquISdlspgd:lf' ed, 2ompina fitotry 2 italit @ ghrbon atoms One or

Scy2nOL L. SLABPDLN LA oo TUREAL o o 55 JHSL, RORLERF S et R i

3, 5-di chl oailwr gebyib. or&ﬁon@tyeﬂma‘aﬁyl oeaampibemndf Atfhﬁo ailyoyl grb@ BB maiety usle
2, 6-di chl or o, 6d| hen i
2, 6-di chl osye'Sﬂ@ thPY%E @}‘. (5xr§d' 5‘5 ¢ %?%a‘yg%am fyoiety is

2, 6-di chl or obenzoyl am no, 2 6- di rret hoxybenzoyl am no, 3,5 WO 02/ oS572~2
PCT/ EPO2/ 00331 11 di chl oropyri di ne- 4- car bonyl am no, N, N-di net hyi car banoyl ,

4met hyl pi per azi ncar banoyl, 2, 6-di chl orobenzyl am no,
3 5- d| chI or opyr| d| n- 4rret hy| enam no, 2 cyanophenyl ) 2 et hoxyphenyl

N v oemrem 2 e



Preferred conpounds of fornmula |I have S-configuration at the carbon atom

al pha to the group Z. Mast preferred conpounds of fornmula I for use in the
present iweeBlsRe are the 20 conpounds of Fornmul a | a descrpichagohesssi nbel ow,
and pharmaceutically acceptable saltsgthereof: Rl--ii RR H. A\ W ~Ro~p ~
\ / ,R5 25 Fornmula la wherein Rl, R2, R5, L1, L2, Ro, Wand Z are as

def i ned abay&ily @@aj)raﬂiyﬁjﬂrgéu@%r%&é@' I’droék%rrﬁﬁle ‘b?é‘d?n?lf bb{% e p%Hﬁﬁ&I'ér“em S

al so bei ng defined above represents a - group‘or a n| rogen atom and
pis from xw'%%ekm&srqyp@r mpigsy ISZEthYnYV\BfQPZPﬂS’T@UMWPCT/ EP02/ 00331 12

Particul arl f
. (S)- I2 ?3 [2y(pQ/A§Il%%gj%Ir met h 3 @g?%l%ﬁBWen#ﬁ?g?éﬁ?g y 1?2m§mc?ec%l or oben
zoyl am n@WIWenqumtnppr@fﬁr@blm a-tordt-memberedegroup or moiety, which may be a
(S}-2-%3- Lﬁ@;&. Bt WY b &%eev'a RS ot hidre kb Ards? BafiipflisClf OF oben
- zoyl am no propi oni ¢ acrd
(S)-2-{3- [cszcl()@ﬂdlgmwmrmawsmrudamwgibproayln@tcmsmyhmmncmheksdo}-3-[4-{2, 6-d

hi b h ;

(591 e TR AT BPRBH R 15, SeTE M REShy R isqeteae o, .
ichloro i@r blesatolgalt@namaiﬂewmqrparomatmnog &ViTIIQﬂ\ is typlcallya 5- or 6-membered

S) -3-[ 4- ] -2 03] 2- h |
bheny! | ur Edo JPEAING iz SR HEAGARSHRERAL b o T S MR HECEY ™Y
(S) - 3-104- (R2 #hdIREhThe dbg may\beamsuviustipheho Jubgtitli®ed]ie afyrevsitidrpbeayd dfobanoy| )

h I
E)S)e%- ][ Zr %Eg%h%n?%:\@r% %%?(‘)% a;nie %Ibcjlff%rent ﬂd e §Ie[:t5d(f|6>|mp§” di ne-1- car bonyl)
phenyl ] ur ei do} psopsesi hereirc dheterbbydlyl eow or moiety is typically a non-aromatic,

S I b I
I(‘IEI)’Iy| ] ur (es%%@?t% C?B ugwng#gx?%é&))éﬁ atg‘ m))rRQI%QXJe]:I gﬁoi{np3 %&&&p%Ic‘Zh e 5'L &AgPony )p
(S) - 3- [ 4- (enbbdied giavpaty emuety)| comarongbengt heo@-Hederpbtonss, fomexa@plept, Rearidi ne- 1-

(5 - a-a (3RaBa5R TR IO ArbrBiRC P i BRielirmiss; .4 elRPRAWb ne- 1.

car bonyl) gndn.mmrl r]'tmle@rirdm,} ()33 amcmncyz:hacngior may consnst of two or more fused rings, at

S)-2-{3- h I I d 4- (2,
50 ohl or S55b 0By AT HD FERBIS S B CTAAMR reelacted To- O RLERY o dotarieids of [+
(S)-2-{3- [héfe(r@yclyb@eoqd& smq)rrmnqtlesalnblad@)dlperiﬁylrrmldmaymeIayét]dmaﬂ drifidy®- [ 4- ( 2,
6- di chl b I QDI oni id . . o
(S}Ig [Zr?r%gr‘@”}é/' Eﬁ"’dﬁ%ﬁg%v ! LF"I‘I@%I@H 1? ‘3:‘52’5j‘f°§€"{‘%’: p RO i BNERUN Y ur ei do
] propzoonItetramm?bfurahyiytetmycﬂa‘bthlophenyl 1,3-dioxanyl and |,4-dioxanyl. A preferred
(Sg%onEgpI('I?Iﬁr% & hg{ﬁg&pogrenqglg lgmpg&% Ienyl ]-2-[3-(2-phenyl am nophenyl ) urei do
(S)I 2-[3-(4- Bemsejsegma@ﬂphmrgrbomoemdtﬂy Bpicaly 2orflaids drohro6 dd el zaayicmni no) ph
‘ t .

(S 5. P Sk A8 2L BRURY o JEBRE v P o iogo YRl 5°G. (8 SXPBPILRAINY % no) ph

enyl ] unless otherwise specified, may consist of two or more fused rings, for example

25  naphthyl. An aryl group or moiety is typically unsubstituted or substituted with one or
two substituents. Preferred substituents for an aryl group or moiety generally include
nitro, chloro, methyl and methoxy groups. '

As used herein a heteroaryl group or moiety is typically a 5- to 10- membered
group or moiety such as.a 5- or 6-membered group or moiety and contains one or two,

30  or unless otherwise specified may contain three or more, heteroatoms selected from N,
O and S. A heteroaryl group may be a monocyclic ring such as pyridyl, thienyl, furanyi,
pyrrolyl, imidazolyl, pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl or triazolyl, or, unless
otherwise specified, may consist of two or more fused rings, at least one of which
contains a heteroatom selected from N, O and S. Examples of fused heteroaryl groups

35 include benzothiazolyl, indolyl, indazolyl, purinyl, quinolyl, isoequinolyl, phthalazinyl,
naphthyridinyl, quinoxalinyl, quinazolinyl and cinnolinyl. Preferred heteroaryl groups or
moieties include pyridyl and thienyl. A heteroaryl group may be unsubstituted or



propionic acid 35

(S)-3-(4-(2, 6-Di chl orobenzoyl am no) phenyl ] - 2-{3-[4- (4-ni trobenzenesul fonyl)

phenyl ] uweigd@knLopi oni ¢ aci d net hyl est er WO 02/ 0572. | 2cPEP0ERRZ( 00331
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(S)-3-[4-(2, 6-Di chl or obenzoyf am no)phenyl] 2-{3- [4 (4-nitrobenzenesul fonyl)

phenyl ] ursab&iited Qith e or 6b @ubstltuents Preferred substituents for a heteroaryl group
(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phen y and rgethgxyéA' met hyl pi perazi ne- 1- ca

rbonyl ) pf‘i’éﬁ}ﬂ'ﬂ%@@ﬁﬂ@}mﬁ‘a%%’mr@ Qﬂ,‘?rﬁ me roups.
(S)-2-{3-[2- (Bu\fsws&@h@mn&ogémewaéawma@mybmahwﬂdrummedo} 3-[4-(2, 6-di c

. hloro benzoyl am no ] propionic acid
(S)-3-[4-(2, 6- Iﬁ”tfﬁflagh’ob 20y Smate) preriprikyiz- ciqaikl-Coralibhdrpterogicivbt hyl ) su
| farmylf] %?égé{%}:ghl 1 SRR 9RA-E, By heteroargl hete(roarthCMalkyl wherein said

- {S)-3-14-(2, orobenzoyl am no P dp enyl sul f amoyl phenyl)
to urei do]adhybprqym ©r aqigties are unsubstituted; and whereln sai cycloalky! heterocyclyl

(S) 2-[ 3 (ﬁ?%%ﬂ?pm% &é’d %{]Wéﬂes%r%ﬁ%sﬂfﬁé@@ﬂ substithteddwifty et BLOLENZ0Y

am no) phe
(S) 2- [ 3- (sRbgitvens, cvﬁncﬁarrmey|bpﬁe¢1§amaroe|ddferer@apda@'reeaer&entiy spjeeted fioami no)
phenyl ] pr o]
(95 150 (8 cflfe BCHpbA, 1 is cycohn), cyelabey YRy PO Sarey) BP0y
am no) iPherpjgdrigingipiedmil.c pipefaginyl, ptperazmylmethy! thienyl, thienylmethyl, tert-butyl or

(S)-3-[4-( gﬂgamr%rr&nw%m LRGN olsidtilfePRRREnE A A8 yrbRReNY ! )

ur ei doj pro | 0
(S)-2-{3- [Rb, Clkss Bﬁeagdﬂmtﬂym which 038§ it purawpbitutedial sybitytad by oge @f e or oben

ZBS%”yI ggrg &%spﬁgzgﬂh}l%gﬁ dﬂf‘d_eg_ ?g«%hf@?%ﬁ@[?ﬁor&%g res nt subststuents on R1

phenyl | pr opdlede €:aalky, nitro, halogen and -OC,alkyl, more prefera ly methyl nitro, chloro

(S)-3- [54 (‘%g@ '% hl or obenzoyl am no) phenyl ] - 2-{3-[2, 4-di chl or o- 6- {cycl ohexyl
met hyl “car ) )§phenyl ] urei do} propionic acid 25

(ﬁl) 2- {g [ 2- (WEﬂetdnab%,lMeSh@Hsa-tSb.a_S@) )-S50 et G )phbhly| -CON(Rdp}or3- [ 4- (2, 6- di
C oro nen .

(S)-2-{3- [é@%@@cghe@ ?%fpe%g,fqggj# s gpﬁee'?%ﬁ"’-‘?-eﬁé? 8 9TPUP dap e et 5 6. g
chl or o benwoyhaietieso)Typiealiy, }l'pzsemrefe:ired ht mbigties lage seie«tted from —CH;-, -S(0)-, -

2 S A B Ol g s 2.5

pr opi oni

{S) - 2-103- (AOBe REEN e SHTONIRADheFSI0) B oVhSeiNRT i3, Welgraty bydsbesnzolCeni no) ph
?gl ]2 Fgo%&geﬁ ené%&ﬁﬁlﬂ%iydﬁ%tﬁﬁ{)‘&¥picaél3] hfsf4m?rf grede "t er?l oro %ﬁtﬁec;sy ?fm no) ph
enyl ] propsetatted fawn dS(0)-, -S(0),-, -CON(Rc)-, and -S(0).N(Rc)-, wherein Rc is preferably
hydrogen or C,4 alkyl, most preferably hydrogen. )
When Y is monocyclic aryl it is preferably phenyl. . When Y is monocyclic
25 heteroaryl it is preferably thienyl or pyridyl, wherein the thienyl and pyridyl groups are
typically attached at the 3-position. Most preferably Y is- monocyclic aryl. The .
substituent L1-R1 may be in any position on the ring, typically the 2, 4 or 6-position.- Y,
in addition to being substituted with the group L1-R1, may also be substituted with one
or more groups Rb. Y is generally substituted by none, one or two groups Rb, most
30 preferably none or one group Rb. The group(s) Rb, if present, may be in any position
on the ring. Preferably the substituent Rb on the group Y is represented by a group
Ra, more preferably a halogen or a group -ORe, -OH or -CF3, in particular a chlorine,
bromine or ~OMe group. '
Typically, R2 is hydrogen, C,salkyl, cycloalkyl-CQ.zalkyl. aryl-Co.calkyl or
35  heteroaryl-Co.;alkyl, wherein said aryl and heteroaryl groups and moieties are
unsubstituted or substituted with one to four substituents which may be the same or
different and are independently selected from Ra. R2 is preferably hydrogen, Ci.s
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ionic acid i O Tyglcally IS -C(O)O d, é(O)r‘gHz C(O N(RE)S(O)sz y5 tetrazol) POI’er-]-y ] prop

(S)-3-[4- (@(O(?RPMrQiHWZFQYb%ﬁbQQDe%}@MtlH&ﬁ@y b8 tieh&ati S bif@rnt pheny! ) ure

i do] propionic acid

(S)-3-(4- (mefecabiyda(eb%@nféglz@ﬁqdnu%(gh@m 1SEOIMNRERREh e RPN Beny | ) ur e

| do] propi [ 0] ORd R
(S)-2-{3- @@Eﬁftﬂﬂo% (4{ h? orm ootgeenpzrgfr?éasbuyl fo%l phenWhT re}nel do s f referabzv 6-di ch
| or oberz oydtogennt fo) @lhﬁnﬂhPmQﬁpP@fﬁr@d@f@@%@ Cé

(5)-2-{3-[5- Ch'x).ecbﬁré fé‘b%@beﬁz'ﬁ@g%&' &ﬂn}ﬁbbe%wy'r&wt%fé#@&abéiée&% 6-di ch

| or obenzoyl am no)p oni C
(S)-2-[3- {gZOtBEn'EialmtlﬁJWF LWWW%W@WIWW@F go]theasripg.-typicaly dhe Bl 4Pbbenzoy

| am no) p%&%u]oﬂr%'.ﬂﬁogg@gﬁ @ (E:Tﬁ %yéub ﬁt@ with the roup L2 RS fnay also b

(S)-2-(3-( enzenesu eny )ureidoJ- chl orobenzoy
| ami no) phesbstitited oyithoeniecorarioee groups Rb. The group(s) Rb, lf present 'may be in any

(5)-2-{3-[ s%opoﬁﬁﬁéfﬁ%%ﬁ ﬁ@&pfh@éﬂ&?&ﬂy! dmﬁ%wfﬂmkk%&i sgloudid 4- (2,6

-di chl 6ro ménzoyl am n ropl oni c acl

(S) - 2- { 3- [ResknDiibiohypid@lly cy dialsigery Faeselhyll c%amﬂﬂ b heefial [0Rséi Risferably 4- (2, 6

-dichloro propionic acid
(S)-3-[4- {%?%IR%%Q?H rgh{ém£ ara/nM%lo)phenyl] 2-{3-(2-(toluene-4-sul fonyl)-5-t
ritluoro net hyILﬂherpy&meabMajcn}vgmpbmd er agray Pl REICQstQE(O)N(Rc)-, -N(Rc)-

- (5)-3-[4- é{épﬁyﬁsﬁm ﬁeﬁur i %&?@maméjggﬂ laltaghe{13t8[tﬁe (Sl RNG e Rt bgy!) - 5-

trlfluoro pr opil oni C
(S)-2-18- [rﬁeu@trés;rﬁy;ﬁedllyolhaemereiermd L2 definitismsrare jselesleddforz-g epvaenbbendhl or ob

enzoyl am
(S5 £, [ NERICl SRt R Ro Shd By jre' Zin?% PRS0 d’é?gf” °FS"63'5Y'ch| or ob
enzoyl ani nlo)pa[:ﬂwelayll.]Zps opire pieferably @ gFOUP ¢)CO- or -OC(O)N( N(Rc)- or ~O-

(9)-2: (3 gshh ok 912 decoll ARHIAYBERZEBRSH o yara@h?eawavoswo}asw (2,6

di chloro enzo ropi oni c acl
(S) - 2-{ 3- [ freferdbdy @nZa(yE a:/HCmetaH«ykytnﬁemenryémlmeierpayybﬁenya"}mrgo'@m}mgrq4 (2,6

Jdichlgro BeRzay STLRPAPRAEHaHPbRRH LS a8Ghéhyl, R 2h R3Syt GhRdrbA{ O(1331
_ (S) 2h[ 3- I(tﬁe Ieyhbehewcuahdrgmws |udswb83mydd)mrr9®lbdﬂﬂlteg wWith-qne, @- Mpéhbﬁﬁmzoyl am
'(g;’)g {EQY(%b Eacfl |n§r| I'Eg;érnjla 8@56 s>subst|t t vgth[%/o Sélbgtntaent Rgrvs(/) 2oyl am
i no) phenyl mapbelm W no%ttund:n the ring such as the 2 and 6 positions. The substituents Rb
attached to RS are preferably halogen, Cq4 alkyl, -OH, -CFj; or -ORe, more preferably
30 chlorine, bromine, methyl or -OMe. The most preferred groups RS5 include 2,6-
dichlorophenyl, 2,6-dimethoxyphenyl, 3,5-dichloropyridyl, methyl, 4-methylpiperazine,
2-cyanophenyl, 2-methoxypheny!, [2,6]naphtyridinyl,  [2,7]naphtyridinyl,  3-
cyano[1,6]naphtyridinyl. Typically, these most preferred RS groups are selected from
_ 2.6-dichlorophenyl, 2,6-dimethoxyphenyi and 3,5-dichloropyridyl.
35 Preferred examples of the group -L2-RS include 2,6-dichlorophenyl, 2,6-
dimethoxyphenyl, 3,5-dichloropyridyl, 2,6-dichlorophenoxy, 2.6-dimethoxyphenoxy, 3,5-
dichloropyridyloxy,  2,6-dichlorobenzoylamino,  2,6-dimethoxybenzoylamino,  3,5-



(S)-2-[3-{2-Benzenesul f onyl phenyl )urei do] -3-(2', 6" -di net hoxybi phenyl -4-yl)p
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17 Particularly preferred compounds of formula la include:

(S)-3-(4-{[1-(3,5-Di CF\1’I oropyridi n-4-yl) et hanoyl | am no}phenyl) 2-{3-[2-(2
met hyl propane- 2- sul f onyl ) phenyl ] ur ei do} propi oni c acid nmethyl ester

(S) - 3- (4- {([s3-243- [ﬁ}@c‘fdﬂe? iR A Hambybhempl e ro)-Bl 42, 6a}dplestenkoy- { 3- [ 2- (2ne
. thyl propane- 2-sul | ) phen I]ureldo ropionic acid 5

(S)-3-(4- {qrmn?mhsnsﬁpm%‘r%ﬁﬁﬁ metl 88!yl ) net hanoy! | ani no} phenyl ) - 2- {3- (2-{ 7ne

t hyl t hisenq(s. o332 Yy cidHeRyIRrettyiiataAiby NG e die]-8i[ 4102, Brodpicpebenzai d et hyl

- ester

.. (S) - 3- (4-gmimo)pBemyipropianét @ r i di n- 4- yl ) net hanoyl ] ani no} phenyl ) -2-{3-[2-(7m

hyl t hi . 1
eLVLU el Gupl i wiara besydaaLar T e e

1o dichl orhﬁﬁ'}w’@mrﬁwmnﬂlﬂ@qu? ?@%&?}M 8%t8f do} pr opi oni ¢ acid methyl ester
(S)-3-(4- {@g({&[g (%zﬁc{ﬂe?i]lﬂ%y‘lc%’rﬁénﬁjo }ﬁlsmsihlawméh}mﬂé;a@}}@tlﬁ(wd dicRiofo3- [ 2- (3, 5

di chl or opy anyl Y'phenyl J'ur ei do} propi oni ¢ aci d
(S)-3-W- {IPEDZPﬂaIBmDDRfﬁM}RBW@m@Md4 yl ) met hanoyl ] ani no} phenyl ) - 2-{3-(2-(pi p

di 1 If 5
()2 Ca (ET o e B T i) 2. (3- [ 2- (pi p

er i di ne- 1sphengiiyeidplpeanioicadd 6@}'})’# gproNi ¢ aci d
(9)3 (4 {{S)3ld. o phiefibabe @q\@%@@ gj@e{éng@mx!hymm&m@mm 2-{3-methyl -

3-[2(pi per onyl) phenyl o}propionic acid nethyl ester
(S)- 3-(4 {;prmn@mrstdpjpmm@mwm di n- 4- yI ) met hanoyl ] ani no} phenyl ) -2-{3-net hyl -

(s 2|2)2 3. ggﬁ%e??%ﬁ%@@h%%ny"ﬁ?ﬁ;fg%é]%g%ﬂﬁé’ﬁ@?'é%ﬁﬁzﬁ% 6- et hyl pyr i
n- 3yl ) net hgheoy(idrai pidree aeiyl redmll estee  aci
(5213 (@gﬁ@ﬁg}%@@eﬁuz@gxam%A\aguﬁaeggyg%gﬁz%pémﬁé-?«cﬁm‘éhﬁwh@ﬁﬂpvf ' din-3-y

| } met hanoy phenyl ) propi oni
(S) - 2-[ 3- (@eBejprepiesiaktidny| phenyl ) ur ei do] - 3- (4-{[ 1- (3, 5- di met hoxypyri di n- 4-

(95 (3 (B R T I B A TPy TSR S E - 4y
) et hanoyphenyllureidplpeogionip aciginethyt ester d
(S)-2-[3- (§SB Z(’E%E‘&HJAE ¥hﬂ}%kc§bﬁ§1yﬁcﬁl{33{5%tﬁ&yﬁz HisdHaeORENBYhy@M no) phe

nyl] 3o pr iI'C'acl
(S)-2-[3- (Qheswﬂuretdehmmqmylapﬁenyl ) ur ei do] - 3-[ 4- (2, 6- di chl or obenzyl am no) phe

I

(5 2o R oo B R eam ey S P Y S B H re
thyl) am nb@rmwlnmlr}qc)pmwﬂmpmowcladldmthwIeS@Ster 35

S)-2-[3-(2s La-4-yl
T S e P S A L
(S)-2-[3-( Bermalaelmphe‘rwﬂgrbplhem)ab)ﬂur ei do] - 3- (4- di net hyl car bano. yl oxyphenyl)

ropi onic [
E)S) p 2-13-( gﬁgﬂ-%"@hé;%fﬁplﬁ §°tr?§ 5 éarﬁ?/'m B'r‘%qyc] ﬁ[S (2{p Remlammﬁppeng DB?#%‘)J)]/I oxyphenyl)
propi oni ¢ poipebnit-add methyl qﬂeram ne- 1- carboxylic acid

4-{(95)-2- [f’@(ﬁ‘}% ﬁfaﬁnawb]e_ﬂag:@h\ﬁ@phénygrze@%lphaﬁﬁémwﬁ@mwao?t hyl'} pheny!

ster 4-Me razine-
S) 3@- [ Broplniwaatikbnesul f onyl phenyl ) urei do] - 2- car boxyet hyl } phenyl ester

(

9 cgl F@(é&@ﬁ@%ﬁ%@%uﬁgwheﬁg#r? ﬁja]r e[ (02]6 %lchlorobenzoyiamlno)phenyl]

hoxycar pmpidnetdoid inptnyhedterest er
(S)-2-{3-(4-Benzenesulfonyliphenyl)ureido]-3-[4-(2,6-dichlorobenzoylamino)phenyl]

(¢

t
-{
, 5-
-1
t

3$w4>

propionic acid
35 (S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2- {3 [4-(4- n|trobenzenesulfonyl)phenyl]
ureido}propionic acid methyl ester



3, 5-Di chl oroi sonicotinic acid
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(S)-3-(2'woyansohiphenyl -4-yl }-2-{3-[ 2- (pi peri di ne- 1- sul f opyir)arbesussi ur ei do}
propionic acid nethyl ester t5 13

(S)-3-(2' - Gyanobi phenyl - 4-yl) - 2-~3-[ 2- (pi peri di ne- 1-sul fonyl ) phenyl ] ur ei do}
propi oni ¢ (8E84l-(2,6- chhlorobenzoyfammo)phen 3-[4-(4-nitrobenzenesulfonyl)phenyi]

]-2-
(S)-3-(2'- thoxybl phen )f épl peri di ne- 1- sul f onyl ) phenyl Jurei d
o} propi or’ﬁr?! %%EFO@'OHQ?N:Y ester

(S)-3-(2" ﬁJ%(zfélomimﬂa&ew&owlaawrn%)dn%nwzi{m[mtmétw@rpér&ﬁef LpaxbbRIeny! ) urei d

. 0} propi o aci_d
('S) - 2- [ 3- PremdlpRidRIROPIOBIRAGheny | ) ur ei do] - 3- (4-([ 2, 6] napht hyri di n- 1- yl ani no

) phenyl ] ] 1
- (9)-2- FS Rgpgé%?e(r?ggﬁt:h 1@) oﬁgr}i g#éﬂgtﬁjlﬁlfglmoyl)phenﬂureldo}3][4rf]é2p(r5]tdhc§ﬂrolr%l n- 1-yl am no

) phenyl] amydﬁmlao)gbe@yl]ggpplomc aci
<S) 3-] 4- (& Iﬁ)‘ié?ﬁ’&rb@édioﬂa%‘r@%h@ﬂ?lpf‘%ﬁlﬂifh%pﬁgn-[zzylrﬁgfhpﬁidlfgin'aﬁ] 1-sul fony

phenyl ] u propl oni ¢ aci d
(S) 3-[4- (pﬂwgnﬂ]mamipfqunmaﬂdl yl am no)phenyl] 2-{3-[2-{pi perl di ne- 1- sul f ony

I h I
()S) pZGF% ]((55 E&ﬂ??phewﬁ?é}\z%ﬂwo phng|h253 g2 fhene/lsulfa %ll% e yr| di n-1-yl am no
) 30 plwener@m}gmpmicOa%ctu d met hyl ester

(Slghgngf] (3 52 2dy BahanKL oy BREAY| 3eingRbeidbi adad b 3-RlarBEARGf i n- 1- yl ani no
(S) 2-[3- (@:lwnh@wﬁs@pmm%enyl )ureido] -3-[4-([2, 7] napht hyri di n-1-yl ani no

henyl
| ronY ) REPRISH Be R aniHalbnehFlidcin-a-(2 e-chiprgbenzoptaming) o
} phenyl | mhepyllprpionicaeid WO 02/ 11 S72~2 PCT/ EP02/O(1331 19 :

(S)-3 4 <}sﬁ B gba?gam fé.lan;a%oy@ﬁgn@{m%.aug.gtrpeﬂré,s?mér?rarggér{zeweri di ne- 1-sul f on

yl') phényl ropronic ac
(S) - 3- [ 4- {gnAn@)phemtiptopionigiacidl- y| ami no) - phenyl ] - 2- {3-[ 2- ( pi peri di ne- 1-sul f on

Us)- 55, (SFRlkSop ARy B tzoRethoioneny ;2 - @PUeny 3oy SR} i di n- 1-y1 ami no
) phenyl ] preigojpraponicadtd net hyl ester

(5)- 21 3 (3 Boam| SR i bbb SAPY Fsbid- 2 T4 BRI - 11 ari no
(S) 2-103- (dmiBephenipwpfonindgihenyl ) ur ei do] - 3- [ 4- ([ 2, 6] napht hyri di n- 1- yl oxy) p

(S)-2- 163 (@ribephendisisp
(5] 50 B 2 Sk A SR RS leiogh 4 R S RRTZRPRIE i - 1-y1 oxy) p
henyl ] pr qeoylipcopaiiciacid :

I(o S)- 3[ ][ 4- (57381 2B NGB ibo e ipheRPR XS 2 Alchiok G (B dtlek Iy i - sul fonyl)
carbamoyl)phenyljureido}propionic acid '

25 (S)-2—{3-[2-(Cyclohexylmethylcarbamoyl)—G-methyIphenyl]ureido}-3-[4-(2,6-dichloro
benzoylamino)phenyljpropionic acid
(S)-2-{3—[2-(Cyclohexylmethyicarbamoyl)phenyI]-3-methylureido}-3-[4-(2,6-dichloro
benzoylaminc)phenyl]propionic acid methyl ester
(S)-2-{3-[2-(Cyclohexyimethylcarbamoyl)phenyl]-3-methylureido}-3-[4-(2,6-dichloro

30  benzoylamino)phenyl]propionic acid :

(8)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-(2,6-dichiorobenzoylamino)phenyt]
propionic acid methyl ester
(8)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-(2,6-dichlorobenzoylamino)phenyl]
propionic acid

35 (S)-3-[4-(2,6-Dichiorobenzoylamino) phenyl] -2-{3-[2-(piperidine-1-sulfonyl)phenyl]

ureido}propionic acid methyl ester



urei do} propionic acid nethyl ester 15

(S)-3-[4-{(2, 6] Napht hyri di n- 1-yl oxy) phenyl ] -2-{3-[ 2-(pi peri di ne-1-sul fonyl)
phenyl ] uweiodeiRupopi oni c acid _ PCT/EP02/00331
(S)-2-[3-(2-Benzenesul f onyl phenyl } ur eigydo] - 3- {4- ([ 2, 7] napht hyri di n- 1- yl oxy)
phenyl ] propi onic acid nethyl ester

(S)-2-[3- (41.8807£5" \§l9l3 35 s q- ngit n- 1- yl oxy)
20 phenyl ](§2 gglii‘g%la;b?%HClclﬁrgﬂgAzBDl%%&)we%yl?Q 382t ftpd e 1-B@RRY e .
(S) - 3- [ 4- (Yreidgiprenidnigeid di n- 1- yl oxy) phenyl ] - 2- {3-{2- (pi peri di ne- 1- sul fonyl )

S e T SR IR 1 o o)
(955 G S B B s S BBt 11 909

(S) - 2- [ 3- (2niBe)paghyiipeapydnjc idret hyl ur ei do] - 3-[4- ([ 2, 7] napht hyri di n- 1-yl oxy) p

(L) 8 0B alnge et Rneny ek R PR pnzeYiamine heny IRIORIODIS Aoy« i di n

-4 30 yl) natthgiresydr] am no} phenyl ) propi oni ¢ acid nethyl ester

(9213 (@ B0 LRRRIM) 5o BB QU R ARLA i R Brd Rty opy i
(S) - 2- {03- [ (B)-BDY¢2, B4 Dichybrubertmliaanifpheny-Ha(3-pherdlsuifamyphenydureidbbo} - 3- (4- {[ 1

egferS g'SChglargéigu%g%i 'ﬂétﬁ&l@s?e@t hanoyl ] am no} phenyl ) propi oni ¢ acid net hyl

{S) - 2- { 3- [ @62 0/Diatibmbe oY aeirz)pe |18 1(Z-herSisuamybhdny hureieb}o) - 3- (4- {[ 1
-(3,5 dichl oropyridin-4-yl)net hanoyl ] am no} phenyl ) propi oni ¢ aci d WO

02/ 0S72- 12”9@?%96’ / 00331 20 .

(S) 21'3- { 4-1 {dS?—f{{31[§wir?eWﬁ4?Eprduhmdbsylrdnm Hmvwbﬂdg}*ﬁmg}mﬂdwlo}eb%p#@ﬂ I( |2 (pip
eridi ne-1sul fon en i.our ei do}propi onic acid and pharmaceutically
accept bl earglap)[p\ée%sﬁ]gf@iqr!ic ?%gmg'ygﬁ%%di ment of the invention, Rl, R2, R3,
R4, RS, L1,S)L23-[5AChKro-2:(4LhioRsbenZerfesulfdrgl)ptiemyljdreidop34d (R, Brdivhivratengsfii ned
above, with the Q'r[‘@\lél so that either: A i) when Y is a 2,5 disubstituted
aryl, then2TidojPl rPISaA4%nt bond, - O N(Rc)-, (O CO or -0 O-: and
ii) when YS)e-[a-(2Bengérrshitdnyt-SHeridraphyhylareidl-3-# €2 6&icBlerobdzogapimadt be C, . ~

al kyl, cycl oal kyl .or, cyclo yl-C .~ alkyl; or io B) Zis a group -C(OO
Rd,  wher ei Weﬁéilﬁgp'%'céglpi'ﬂ%bhzfﬁtﬁ\r/e; or C) when Y is substituted by one or

nor e Sﬁbbs'fi&?lze{ei(s-a@hf@fesuﬂf@ﬂl-&i:hlBﬂophéu&}l)dréiddqst[ht(a,ertﬁérﬁdrobmoylbmmy be the
sanme or di erﬁnt,_ are selected fromRa; or D) when Y is phenyl or pyridyl,
the noi et yPHEIVIPIORIGNIGARE, t han al kyl, and COZR wherein Ris a straight,

branched 0(8%-‘2)/{31[2.%mb&bﬂo-mcyﬁbﬁmykném)gzarbmbﬁ{jphahﬂ{meidd;}}&-ﬁr-@f&di&bbm, in
provi so A above, Yis a2 5.4dis tituted aryl, then L2 is not a
coval ent bB‘?ﬁH?ﬁa'@"P%qﬁ(‘ﬂiﬁrg?m'fEﬁ'g:@e?hy-?ﬁfﬁb)- or -C(0)-. The nost preferred
groups L2 {9)-2p34% 4sBibAniieNeyclonbgimethyisarbaod ptiesylJuséitd)e8- pid(28-yithlomr e
-N(Rc) CO- and %%gl( RC;Q-’ wherei.a Rc is preferably hydrogen or C .~ al kyl,
nmost pfef ePHBPY3 RIFEHIPTRRIQAIC Bt er r ed conpounds” according to proviso A
are those @)s@i(p 60ickodbetdylamito)ghénylH2sB43{ lolughed-satfgy!)-5-trifiusroal so
preferred ac&\orﬂi nﬁ] toﬂﬁr ovjso At ha% IY Fi ther carries two groups Rb, one
group Rb wrelylepenyilyreigpiprepiogic aeidgmetguiestesn  or that Y does not carry any
Ro substi t (g33t[a-(2,6-Dichlorobenzoylamine)phenyl]-2-{3-[2-(toluene-4-sulfonyl)-5-trifluoro
methylphenyl]ureido}propionic acid ,

30 (S)-2-{3-{2-Chloro-5-(toluene-4-sulfonyt)phenyi]ureido}-3-[4-(2,6-dichlorobenzoylamino)
phenyl]propionic acid methy! ester
(S)-2-{3-[2-Chloro-5-(toluene-4-sulfonyl)phenyllureido}-3-[4-(2,6-dichlorobenzoylamino)
phenyl]propionic acid ‘
(S)-2-{3-[5-Chioro-2-(2,5-dimethoxybenzenesulfonyl)phenyijureido}-3-[4-(2,6-dichloro

35  benzoylamino)phenyl]lpropionic acid methyl ester
(S)-2-{3-[5-Chloro-2-(2,5-dimethoxybenzenesulfonyl)phenyljureido}-3-[4-(2,6-dichloro
benzoylamino)phenyl]propionic acid



. C A B and

In proviso B above, Z is preferably represented by -C(OOH or -C(OOwe. In
provi so C above, the substituent(s) on the group Y other than the

substit uewip @msm4d- Rl are preferably a hal ogen or a group pc@Rao2/0636h or
-CF3, in particular a chlorine, brome or -Owe group. Conpounds according
to proviso (D) are, for exanple, useful in the treatnent and prevention of

i nf | ammat ofgy- 2quo@-h3eHie&féaﬁieonyippnauHJ3%/|)arévdbqlJ3miz B- d.émora@émwﬁmﬁm%éhefn?ﬁ?

i nvention may fulf some or all of the 30 requirenments Ato above.
Thus, in tFPfPB'O@FrBB'Hl"ﬂ%tH!(' esiee corrpounds of the invention can have

requi rem?n((Sﬁ-Zl%%MeBzerés@l%y@%\rlcﬁn-@f\@ualddﬁsa[ﬂl 2 E-didhigroserRoylemaitfbtanyip, B and
and D of

and he present invention also
provi des pWB@@@S@S'for preparing a conpound of the 35 |nvent|on Thus a

conpound - ofs) a8 AplBRnLerielulndtyiphe |u$e.a>o Qe Lanene ebp-20}
- hydr ol ysi s(fo C{ajr?euester of MHYE) IZY)' ] WO 02/ US72. ~2$;4 /E 02JU11331 21
R2 R3 Rl -~dcid-mefyy \et®I0Rd WR4 X- L2 (II) R5 where Rd is defined as above

wi th the e(’Sf)%{@(?—'Behf&e@ﬁ'lfanlpﬂ@ﬁ dav@ad}@e@ G-EmﬁethMWbWh)éﬁylﬁow Cﬁ:&u@erfor med

using eith an acid or a epen I'ng on 5 the ‘nature for exanple
a base suc#fihs |ithium sodium or po#assi um hydroxi de in an aqueous organic

sol vent i pe lél’{g_r[rg@bmﬂﬁ)réﬂﬁ- 9@9Q,Lcar@é,{g&ﬁé}mn};gﬁqsﬁ){l}aﬁ){ﬂ[ﬂ{p‘ﬁeﬁﬂrne.d|l ﬁhﬂ&)ﬁh) et her,

di oxane at at ur rom 20Cto 10 n the case of
hydr ol i sphemy&ﬁeld@}pmma% methyl P$1eF oacetic acid the reaction | S

per f or med &-3@9 pare %rrgmaﬁeﬁ&tr%n@)%m%ﬁm@h%azl{i 43¢0 db’é‘?@fn@“”aﬁ*%n nd

are H, may eaction o e correspondi ng am ne o forrml a
(111): HzZNehen idoRmepienizagd| 1) R5 or a saft thereof with a corresponding

| socyanat e yhengbenid 3. %ﬁm\eﬁﬁ&%eﬂi&%ﬁﬁ ngwéheaw%%mma s=dighiofoor mul a

(IV): R eaction be“carried out under standard
condi ti onspsff@rnet%wb@w@é”ﬂﬁolmnv%@mp@ﬁaCl¢m?ﬂF)é&§leTon is preferably

Deet onti v (S 23p o 2B X ne bRl e S ol Bl R B AR aichiore
t enper at ur pyridinef4- cﬂrbcwmwmanawmmomg aSIOC V\hen the i socyanate or
oonuna TR R oo B SRR PEA RS
carbonyl)amino]phenyl}propionic acid methyl ester
(S)-2-{3-[2-(Cyclohexylmethylsulfamoyl)phenyl]ureido}-3-{4—[(3:5—dichloropyridine-4-
20  carbonyl)amino]phenyl}propionic acid |
(8)-2-[3-(2-Benzenesulfonyl-5-chlorophenyl)ureido]-3-{4-[(3,5-dichloropyridine-4-
carbonyl)amino]phenyl}propionic acid methyl ester
(S)-2—[3-(2-Benzenesulfonyl-S-chIorobhenyI)ureido]-3-{4-[(3,5-dich|oropyridine-4-
carbonyl)amino]phenyl}propionic acid
25 '(S)-2-[3-(2-B¢nzenesuIfonylphenyl)ureido]-3-{4—[(3.5-dichloropyridine-4-carbonyl)
amino]phenyl}propionic acid methyl ester |
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-{4-[(3,5-dichloropyridine-4-carbonyl)
amino]phenyl}propionic acid
(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-[2-(toluene-4-sulfonyl)pyridin-3-

30 yljureido}propionic acid methyl ester
(S)-3-[4-(2,6-DichIorobenzoylamino)phenyl]-2-{_3-[2—(toluene-4-sulfony|)pyridin-3-
yllureido}propionic acid
(S)-2~{3-[2-(4-Chlorobenzenesulfonyl)pyridin-3-yllureido}-3-[4-(2,6-dichlorobenzoy!
amino)phenyllpropionic acid methyl ester

35 (S)-2-{3-[2-(4-Chlorobenzenesulfonyl)pyridin-3- yl]ureldo}-3 [4-(2,6-dichlorobenzoyl
amino)phenyl]propionic acid



25 corresponding amne (V): R1~L'~Y~NHZ (V) WO 02/ Os72: ~2 PCT/ EP02/ 00331
22 with triphosgene, di phosgene, phosgene or thiophosgene, in the presence

of a basewpughsas2triethyl am ne, diisopropyl ethyl am ne, soedirtrPobho@ar bonat e
e.g, in an inert organic sol vent suchigas di chl oronmet hane, tetrahydrofuran,
di oxane, diethyl ether, e.g. or an aqueous m xture of an hal ogenated

sol vent su&h1as./chl ' : ol & 80C.
Esters of P él(%a([?fr?&\%garzgﬁ (ﬁ‘lshse%g@ 2&2@??&33{238@%2&21%{?%?@ an H, may
be prepar ephepyllureidelprepionig acithaneghnt eddepondi ng amine (VI): R2 RL ~L' ~Y~NH

V1) 10 i : O . : ' T Wis S

of Tormul AT PR e Ry Fpp o REERRNAE LR e

t he ani ne ghenylureido}prepidri®agidinat e or i sot hi ocyanate (VII) nay be carried
O . . Y {onitrile,

ai'oxang S S GREDEnRRRY B A o SO RERIRR RS-0 PO oo

t enper at ur ghengineRtDoyljprenyhoeidalpeapioniy adidot hi ocyanate .of formula (VI1) may

be obt ai : . . with trioh ,

di phosgenc SR Esbhle bR AR P AT AR T, o L e ne,

di i sopr opyylmtdtydnogtiamiap}-giiny|)propigniciagidemethpleasteror gani ¢ sol vent such as -

o ¢ oonclHo0S 2 A AN PR AP TR BloB ABREpEa, o Lo 0O 1o

reacting aylpestharsyiardinopplernyhprobiohiclacidi t h t hi ophosgene in the presence of a

s ur ooy IR ERRABE B AR e F AR lRs .

t enper at ur @)nedthdrioyar@icolphenyljprodienipaciat ure. Al ternatively, esters of

o (T8 e oo o5 0 B ARG s s r par e by
dichloropyridin-4-ylymethanoyllamino}phenyi)propionic acid '

15 (8S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]-3-propylureido}-3-(4-{[1-(3,5-
dichloropyridin-4-yl)methanoyllamino}phenyl)propionic acid
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyi]-3-cyclopropylmethylureido}-3-(4-{[1-
(3,5-dichioropyridin-4-yl)methanoyl]amino}phenyl)propionic acid
(8)-2-{3-[2-(Cyclohexylmethylcarbamoy!)phenyl]-3-pentylureido}-3-(4-{[1-(3,5-

20 dichloropyridin-4-yl)methanoyl]lamino}phenyl)propionic acid
(S)-2-{3-Benzyl-3-{2-(cyclohexylmethylcarbamoyt)phenyljureido}-3-(4-{[1-(3,5-
dichioropyridin-4-yl)methanoyllamino}phenyl)propionic acid
(8)-2-{3-Cyclohexylmethyl-3-[2-(cyciohexylmethylcarbamoyl)phenyl]ureido}-3-(4-{[1-
(3,5-dichloropyridin-4-yl)methanoyl]amino}pheny!)propionic acid

25 (S)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyl]amino}phenyl)-2-{3-methyl-3-(2-
(piperidine-1-sulfonyl)phenyljureido}propionic acid methyl ester.
(8)-3-(4-{[1-(3,5-Dichioropyridin-4-yl)methanoyl}amino}phenyl)-2-{3-methyl-3-[2-
(piperidine-1-sulfony!)phenyl]ureido}propionic acid.
(8)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyt]lamino}phenyl)-2-{3-[2-(4-

30  methylpiperazine-1-sulfonyl)phenyljureido}propionic acid methyl ester
(S)-3-(4-{[1-(3,5-Dichioropyridin-4-yl)methanoyllamino}phenyl)-2-{3-[2-(4-
methylpiperazine-1-suifonyi)phenyljureido}propionic acid
(S)-2-[3-(2-Cyclopentanesulfonylphenyljureido]-3-(4-{[1-(3,5-dichloropyridin-4-
yl)methanoyl]amino}phenyl)propionic acid methyl ester .

35 (S)-2-[3-(2-Cyclopentanesulfonylphenyljureido]-3-(4-{[1-(3,5-dichloropyridin-4-
ylymethanoyllamino}phenyl)propionic acid '



. the resul

WO U2/ US72. 12 PCT/ EPO2/ 00331 23 R3 1 HN\\ /COORd R4A~X-LZ R5 with the
corresponding amne (VI) in the presence of triphosgene, diphosgene,

t hi ophosgg@a)@E726ar bonyl dii m dazol e and a base such as t piceigpgt/ensni ne, 5
di i sopropyl et hyl am ne, DBU, sodi um bigarbonate e.g. using an inert organic
sol vent such as dichl oronet hane, tetrahydrofuran, dioxane, diethyl ether,

t ol uene, e.fla_(al teem; e af vl i.fa@nal |y, an am ne

of forrrulg( {S/I(?R[gg(ﬁ'sg?lgﬁlsg’gyg@?? Qﬁ%&g?g@géﬁg?yﬁ%gb y&r eaction of am ne

(V1) wi t h methylpropphedysulfenebetyrieidotprppionin acidenethd@steént | such as io

dichloro ane., AN s i .@C. Treat nent of
”ﬁ gqgé[pg(gmat %ﬁl\?ﬁ %@ﬁ“‘?@aﬁ*@?ﬂ?am'ﬁg’ggwé)ﬁc g's&t ri ethyl am ne,

fol | owed byetaygioproer2ciulifomilpbenwlureidolpsppionid@sidt he correspondi ng ester of

formul a (11 a AN tiehnahi APt ehpi7ng ureas, an
Canine o f@ %é\gh?@ﬁ%m?}s&bﬂ%l@ﬁ%ﬁ A é'gggéarﬁr@?}p@ﬁ'ﬁ%ﬁ g{;@zq&): 15 R2 | RL
~L~~Y~N~Cl méthithiena[ Z8ibjpysazin-deisulfanytpinenyllgreidpdrropiorig @ridasettlyl @atedr onet hane)
acetonitri r e, m room
t enper at ur(les?t?’éa%é% k%@%ﬁf@ﬁ?@%&?@@i%%@ﬁﬁf5‘7% may be obt ai ned
by reacti ngethiléhierm(2,8Djpynatiima-yisuifareyl)phany|unefdojpropiofe acid ot her than H, with
tri phosgen i, PRO, € i St~ & Pkase such as
triethyl an@’gg“gﬁf@%g@ﬁ@?@? ﬂ@‘ﬁgﬂ"’ﬁ“ee }%ﬂfar@ﬁg%ﬁgﬁyﬁ) %?13 anél‘ organic -
sol vento sudithlarspytidirik-gtsalfatypnenylluretdoidignionié acidmeshyl @stexane at a
et at 0 e 100 Lk Brdifan 43 S Bl SRR . (VILD)
corr est)ﬁnddiictgorapyridéx‘a—ftqfspﬁwﬁnhmy{]m‘lﬁida}nﬂomiomic)acidespecti vely by al kylation
usi ng e r,r 0 S . Cr GeFH. e .e.g.
pref er abl y&jﬁ (gﬁﬁl(rr%gér@ﬂgﬂragégkﬁ@némngﬁﬁggﬁ%mﬁgpﬁ gw&g%g,ﬂéd g:%gﬁ@e !
t et r ahydr ofuifoayi)phacyluceidn}propiohic] acidsoéthyldstdeet one, di net hyl f or mam de, e. g.
and in_the pre i f 30 .hase s as.tri i s
' sopFopySerTHHR SR 2SI B PR B2 vig s 111 572. 42
PCT/ EPO2/ 02#3ay! phehylliraldd}p@piotiesdcidn hydr oxi de, e.g. at a tenperature of
fromroom rature~to 130C.. ernativ o e i Xyl ation
process c o{ﬁ?%&géﬁa@eﬁ%ﬁww F%'af‘df@é“ eé%Wé@%%’H aiPh gn)g)'%g% b‘l \éh%’ggﬁé
bor oh;l;dri ﬁ(@ipef'azineexadtdngl);?‘mdylmwo}ipmpmmmn’@ltrwdes';tdle or sodium . -
cyanobor o [ . vent. s ' 261 @4 one; ethanol,
et hanol « tSreHAHRy BirBBinAbin ¥ etk REBLPAT LRI SIEL ¢
gg(c::esswAy_,(pmedz]jr&?taclmlniyt)pmymjhrei?o}@rdmme' peaad ure of fromroom tlenpera]tgrg to
obt ai hed_ b reddieErBrEsRula PbaR LB G T TR R PRI BR Formut & ()
0 Rl ~L' ~Yyi)shdtharoyl}énfino}phenyl)propionic acid
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-(4-{[1-(2,6-dichloropyridin-3-yf)-
. methanoyi]amino}phenyl)propionic acid
25 (S)-2-[3-(2-Benzenesulfonylphenyljureido]-3-(4-{[1-(3,5-dimethoxypyridin-4-yl)-
methanoyl]amino}phenyl)propionic acid
(8)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-(4-{[1-(3,5-dibromopyridin-4-yt)-
methanoyl]amino}phenyl)propionic acid .
(8)-2-[3-(2-Benzenesulfonylphenyt)ureido]-3-[4-(2,6-dichlorobenzylamino)phenyl]
30  propionic acid methyl ester
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-(2,6-dichlorobenzylamino)pheny]
propionic acid
(S)-2-[3-(2—BenzenesulfonylphenYl)ureido]-S-{4—[(3,5-dichloropyridin-4-ylmethyl)
amino]phenyl}propionic acid methyl ester . '
35 (S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-{4-{(3,5-dichloropyridin-4-yimethyt)
amino]phenyl}propionic acid



for exanple by catal ytic hydrogenati on using hydrogen in the presence of a
netal catalyst, for exanple palladiumon charcoal, Raney-Ni in a solvent

such as ngbhanelyz et hanol , ethyl acetate, tetrahydrof uranpceEpo2onsiby
chem cal reduction using a netal 15 sigsch as, tin, iron, zinc, in the
presence, in sone cases, of an acid such as hydrochloric acid, anmonium

chloride, @\8.r1a.7. ok ' ' _20fy_T: ' o
commer o1 al ) 22 Pafres iR RhENALIAG ol Ryl Barby o Blopiagic, o,
starting rafiemptiykestefy use of anal ogous processes to those used for the

Formil a (R 2R B RS R s it By o AR oo BRBIARG 5

canbbe pregsédted: Hal-Xa N~O_ °/ Rb (XI1) 25 WO 02/ 0872~2 ECT/ EP02/ 0( 1331
2S reac : I I ;

. cor rgs psgnd%—ﬁ%&gﬁp%%&?g?@u%ﬁgﬁ%i%?%gqaiEﬁ%e\ﬁéz&lf?hglﬁ&%ﬁ)\%%ggfzn Rl and

Rc are as rethdxyedrbabyethyliatdnyl esderct i on may be carried out by standard

condit ous By BRI PESR 3 218 ST SERRTRARS BRE I 01

performed 1nan'inert organic ven e) pyridine,
t et r ahydr afreidajR2-camhoxyethyipbemhesteof a base such as io triethyl am ne,

o ob” S S g eo B X S35 ¢ BRI IGRANRERB G P00 U
conpourids roéth&xycarboaylethyiiphemytestet i s a - C(O) NH2 group may be obtai ned by
Lo PRGBS R e S Rl S e ) o
di oxane, ecagpoxgethylipheograsteznperat ute to provide the corresponding primary
o 0o SR e R O e o e B = "
treati ng tdold methyesspendi ng nitrite derivative of formula (XIV): RZ R3 1 |
15 (S)¥3-(2'-Cyanobiphenyl-4-yl)-2-{3-[2-(piperidine-1-sulfonyl)phenyl]ureido} propionic
acid
(S)-3-(2'-Methoxybiphenyl-4-yl)-2-{3-[2-(piperidine-1-sulfonyl)phenyi]ureido} propionic
acid methyl ester
(8)-3-(2'-Methoxybiphenyl-4-yl)-2-{3-[2-(piperidine-1-sulfonyl)phenyl{jureido} propionic
20 acid .
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2,6]naphthyridin-1-ylamino)
phenyl]propionic acid methyl ester
(S)-2-[3-(2-Benzenesuifonylphenyl)ureido]-3-[4-([2,6]naphthyridin-1-ylamino)
phenyl]propionic acid
25 (S)-3—[4-([2,6]Naphthyridin-1-ylamino)phenyl]-2—{3-[2-‘(piperidine-1-éulfonyl)
phenyl]ureido}propionic acid methyl ester
(S)-3-{4-([2,6]Naphthyridin-1-ylamino)phenyl]-2-{3-[2-(piperidine-1-sulfonyt)
phenyljureido}propionic acid
(S)-2-[3-(2-Benzyiphenyl)-3-methylureido]-3-[4-([2,6]naphthyridin-1-ylamino)
30 phenyllpropionic acid methyi ester : _ :
(S)-2-[3-(2-Benzylphenyl)-3-methylureido]-3-[4-([2,6]naphthyridin-1-ylamino)
phenyl]propionic acid ’
(8)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2, 7]naphthyridin-1-ylamino)
phenyl]propionic acid methyl ester :
35 (S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2, 7]naphthyridin-1-ylamino)
phenyl]propionic acid



. conduct’ed

R1~L' ~y~N~N~CN R4XX-L2 20 (XIV) R5 with sodium azide or tributyltinazide in
an inert organic solvent such as dinethylformam de, toluene, xylene,

tetrahydr@bunag;e4ge. 9. in the presence, in sone cases, of agaragogogdch as
ammoni um chl oride, e.g. at a tenperatyre of fromroomtenperature to 140C

25 Nitrites of forrrula (XI'V) may be prepared fromthe corresponding primnary
Soc. O mUEaT o2t DR YRR = Py phern BE ESpeS ol 1 SEAM  Chich 215
a -Cc(O N %pﬂw}gW)CMrr@thyl ¢&lerand Re are as defined above) can be
d [ f Rd
b choan satrraRariedupe T ek phinfie BBt Reidp g MERS 1,7 1S P
PCT/ EP02/ \ineBgurgidolpragichidrecid Re wherein Rd and Re are as defi ned above,
d i ' |

conducted GEPHS e SRRt aai i stRE s 0o TRV AR LRIEREPT. 06 VB

STsuc m des,
.reagent (lphepyipropanic adid mdtio| ester s( di met hyl am no) phosphonl um

of " oxanpl Ao aEyEE e AR BT i B lo Pt ey REh o) el e By vy
1- ( 3di net pHeayipnaporapytili - 3- et hyI carbodiim ae (EDC) and the liKke.
Addi ti onal J nown i n r. succi ni m de,
1- hydroxyb(gxgc#\%'gfg e@egﬁl nyﬁberlml Pe'éjoﬁéﬁﬁ@ Sdr?éejogwrhy?lap P‘?S%f §%(é/ h'he coupl i ng
reactimn. prbpienic acidanetioyl estert ypi cally conducted to by reacting an acid of
Formul a | ipn Rd i ith.the n he sul f onam de
of formul éS%—?#-ﬁeaﬁeqeggﬁny%ary reu%og]%agﬁl'[zr@ %ﬁ'@z%‘l% 'ﬁ@bgﬁw ane,
chl or of or mro@omtaudtrl | e, tetrahydrofuran, dinethylformam de) e.g. in the
presence o h i | e ine, e.g. at
t enper at url® )gf[ﬁ)'?@gsllﬁfﬁ%t?yg% L’Xﬁfgﬁjﬁ%ﬂir}u@ég (P@g’%'?&)r('ﬁg@wbwnyﬁm ds of
For mul a |, urelde)pedpioritladis mdthyt astebe converted into an acid hal i des using
met hods. kn s, t m de.derivative
et hoce. KT % ol ek R S-SR oL e
thse hbly V\ﬁrwdﬁfpr@kﬂ‘ﬁ@bﬁd triethylamne, diisopr opyI et hyl am nF ] _

met hy sodi ol vent such as
di chl orom&sﬁgﬁé‘(ggsn%ﬁeﬁgﬂ%‘d%g 0&&#’5"3&3@% ?792?'@’( a{] lPéﬁperat'ure of from
Og to 1008‘phe69|[m@¢ldgdeaaﬂ nigihynesr| in which Zis a -C(ORd g[)oup, whergl n f
Rd is as oV ar yractl aV‘élnre type am de o
formul a (@572’181?&% efg?‘}fy{%ﬁﬁﬁ ureid ‘ﬁgﬁﬂgrﬂ‘zrﬁ Bdi-yioR{) W{XVl ). R5
W th agp orgrengbgidbnit acidgent such as a Gignard reagent or an organol ithium
reagent of f Rd d es ef i ned '
above. Sui @%r[yé?]yﬁéyrpmﬁ @)Péﬂgﬁﬁzéﬁ'[é'ﬁ@%ﬁr %’?@Pﬁ?’l@ﬁh%‘ ol vents such
as di et hyl yreidbpropidrid grc&hynsﬁtmﬂustan) e.g. and at a tﬁrrperat urfa of from-78C
to roomte e 30 a t_.and ol i t hi um r eagent
e of ther (CParRdasp - srappryE- AT piBorne - sEheHRRner

ureido}propionic acid

25 - (8)-2-{3-(2-Benzylphenyl)-3-methylureido]-3-[4-([2, 7]naphthyridin-1-yloxy)phenyi]
propionic acid methyl ester |
(S)-2-[3-(2-Benzylphenyl)-3-methylureido}-3-[4-([2, 7Jnaphthyridin-1-yloxy)phenyl]
propionic acid
(S)—é—[S-(Z-Benzy!pheny!)-3-methylthioureido]-3-(4-{[1-(3,5-dichloropyridin-4-

30 yl)methanaylJamino}phenyl)propionic acid methyl ester
(S)-2-[3-(2-Benzylphenyl)-3-methylthioureido]-3-(4-{[1-(3,5-dichloropyridin-4-
ylymethanoylJamino}phenyl)propionic acid
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyi]-3-methylthioureido}-3-(4-{[1-(3,5-
dichloropyridin-4-yl)methanoyllamino}phenyl)propionic acid methyl ester

35  (S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]-3-methyithioureido}-3-(4-{[1-(3,5-
dichloropyridin-4-yl)methanoyllamino}phenyl)propionic acid



. carbodiim

. reactlon Is'C

WO 02/ 0S72-~2 PCT/ EP02/ 00331 27 they can be prepared by nethods well known
in the art. For exanple, RdLi can be prepared by treating an organic halide
of formulwoRdassmipere X is an halo group with an organi c bagg/Epyshnias
butyllithium Winreb type am des (X\Wg) can be prepared by coupling the
corresponding acid S of fornula |, wherein Rd is H wth

N- et h ds of
Nt 1oy R A0 B IR Al Pk PP RStz e e ponai ng
t hi our ea o$ulfboyl)pheaythdtreido}fapiRic Beil R1 ~L' ~Y~N~N~Z I gl R4 X-LZ ;0 (XVI 1)

R5 by reap%fﬁa&‘%&%wviagFggégg sgg;&g&%«? of coupling agents such as

es I nclude, by way of exanple,
di cycl ohexi | carlbode iembddinidd®gj the invention, R1, R2, R3, R4, R5, L1, L2, W, X, Y, Z, Ra,

1(3-ai ITEt h%b r,ﬁ%gg%ggg%d% gllehe)él oce?lngé) ?M\}g‘ \g?h h%%?w@c?ﬂwa‘i Q‘?hén' ke. The

out” rn an 1ner organ C ven
di chl or onet haned) chl d))r ohen ivjis a@eh disubtstituted aryk thvemhy2iis obtia @oyalent bond -O- .

di et hyl f or mam de, IQ(Pé (d;ﬁopresggm %‘da base such as triethyl an ne,
r

di i sopropyl et hyl am ne of fromOC to room tenperature.
Addi tionally, corrpourix)lwheﬁ \FtsremzlSadnkubsntm miyl ad k2 és NG(R)), Rfr map notvber ei n

Rc 20 is as described. ab r t he correspondi ng
carbodiini de of formit's W&a%kﬁf'{‘:?"%%ﬁg P A (XV1 11 ) RS 25
and ani@m ne ofB)f or rmﬂsaa @ﬁb(uRGo: oymreuemreran Rdds as ddmﬁedm:cbvaborve usi ng

nmet hods known 994 2,

500 car bodi i KPHes et O imasRUBH S enhr Biore, SEhugrs b i L1-RY
corrlespondsa{msmUsamears)t hrhtmgm mkeﬂhi\gzm\uéggﬂeyemmrbegl;eldeﬂgwm Rerorse, e.g: R
Appel , et a

PCT/ EPL12/ (111 c%ﬁﬁpB'ﬁFrpéf Q5P ﬁ@?'n@he mpiefy, m}#qd%°}=5? i’%ﬁﬁ’ ¥ a ring

may be pr eoamd/hbselrr R@hlsﬂgnghhérmhédesmnnb alky! of framadf toFocarbdraatbmswher ei n R2
15 & bforun o bl BTN oSV et TR
organi ¢ soi ¥&lerft B6Hd,30-,-BKRAN (D )TOUr DT(O)- or -C(O)-. The most preferred groups
L2 in proviso A above, when Y is a 2,5 disubstituted aryl, are -~ -N(Rc)CO- and -
OC(O)N(Rc)-, .wherein Rc is preferably hydrogen or Ci4 alkyl, most preferably
hydrogen. Most preferred compounds according to proviso A are those wherein Y is
20 not a 2,5-disubstituted aryl. It is also preferred according to proviso A that Y either
carries two groups Rb, one group Rb which is in the 3, 4 or 6-position, or that Y does
not carry any Rb substituents.
In proviso B above, Z is preferably represented by ~C(O)OH or ~C(O)OMe.
In proviso C above, the substituent(s) on the group Y other than the substituent
25 -L1-R1 are preferably a halogen or a group -ORe, -OH or -CF3, in particular a chlorine,
| bromine or ~-OMe group.
Compounds according to provnso (D) are, for example, useful in the treatment
and prevention of inflammatory bowel disease.
In this embodiment, the compounds of the invention may fulfill some or all of the
30 requirements A to D above. Thus, in this embodiment the compounds'of the invention
can have requirements Aand B, Aand C,Aand D, Band C,Band D,Cand D, A, B
andC,A,BandD,C,BandDorA, B, CandD. '

The present invention also prbvides processes for preparing a compound of the
35 invention. Thus a compound of Formula | in which Z is a ~COOH group may be
obtained by hydrolysis of an ester of formula (II):



5 di net hyl formam de, di oxane, e.g. in the presence of a base such as sodi um
hydride, e.g. at a tenperature of fromroomtenperature to 100C.

I nt er medi wioagefz4t ormul a (111) are known conpounds or nay pog/grogpssed from
known starting materials by nmethods wal |l known in the literature (WO

981 58902, WD 991 10312, WO 99/10313, WD 991 36393, WD 00/43372). io In any of
t he hereg0| ng general description okot hegrgynthesis of conpounds of Formila
I, internmediate conpounds at any stage nay cont ain protecting groups to
protect funcionalities whi ch wd.qLd @9EE under the conditions
descri bed. Such protecting oups are nd removed at appropiate

. stages during the synthesis of conpou sR@f ¥orlgula | and the chem stries
of such protections and deprotecti s are t5 wel Mydescribed in the prior
art (for exanple: T.W Geen and M VIﬂts, "Protecting Goups in Oganic

- Synt hesi s"; John W/|ey and Sons, Inc r tiaQ 999). Where it is
desired t oWBeE&Rds Qe@é‘-’rdt?%%ﬂ"é(ﬁ With dhg ?’Eﬁ?@ Ofb?’e?dc'aﬁsgw%ﬁfk Formula | this
may be producedrHe WyBrélids &y RSEOANhEE u@mgteuha #f ackhanhibase depersdinygora

sui t abl e conventi onal fpr ocedur e for%%sol Vi nr% cfntl OBy S.. TIH% for .

exanpl 6 dihgdebreshBd for 9EmRie 2\P3ss asdithjumg spdium o patagaium YGIRxds 1By
reaction 0fy 3qiHous BFgankf soﬁ)@ﬂﬂhﬁﬂﬁf@rsﬁcw’és E@thﬁmbaethaﬂolgtet@hymmﬁﬁ dietynd an

appropi ate chiral compound, e.g. a chiral base he di astereoners pay

t he
be separ at etiebyioxaye ebﬁﬁﬂéfmeéﬁtﬂer@éf@ 20°6rto L8| '6 ”l?ycisﬁfg taﬁ'FI"IYQEﬂMS@rI” and o
the desir \ign EBé‘EﬁérP%@{nﬂﬁ&JaQa&Ic%@m the Qeacﬁd(n Isrp}%?fbfméﬂ at¥obm téMpéatle.l N the

i nstance I ast ereomer anot her resol ution process a
racenate z5 of Esfersaf formuieai)!) b@%@pﬁzaif‘é’d?%@ﬁer@ ey P PrerriRd eereioRdhce
Liquid " (B, I if desired, a particular enantioner
may belgﬁtalnegg%ﬁﬂﬁgpng'gﬁaggﬁbﬁgﬁgge chiral internediate in one of the
processes descri bed above. The conmpounds of Forrmula | can be converted by
met hods known per se into pharnac |cal(y pgceptabl e salts, preferably
acid addition salts by treatnent T;<§ organi c or inorganic acids such as
fumaric, tartaric, citric) succinigc @Qy rochloric acid. Al so conpounds of
Formula | in mhlch there is the pr f_an acidic group nmay be
converted into pharmacol ogically accgmtableF&ﬁlts by reaction with an

al kali metal hydroxide such as sodi um or potassi um hydroxi de or an organic
base. The acid or alkali addition salts so forned nmay be interchanged with
sui tabl e pha I géI'I#PéWHeﬁHWWISé 00 0P IsREHisEy ESaté NOWN
per se. gtéW%?QH&%ggMg%ff%%o gﬁ%S fﬁg Phar macol ogi cal action The

pr esentlsi nwbateinoy iaSse ferrsia d¥5 a nethod for treating a subject afflicted
wi th a pathol ogi cal condition susceptible to anelioration by antagoni sm of
ad4p 1 andlora4~37 5 integrins, which conerses adm ni stering to the subject
an effective anount of a conpoung ottt he ¥ion, or a pharmaceutical ly
acceptabl e salt thereof, as well ds tné use of a conpound of the invention
in the manufacture of a nedicament forihe treatnent of a pathol ogical
condi tion susceptible of being inproved or prevented by antagonismof a4~i1l
and/or a4(37 integrins. to Those of skill in the art are well aware of the

pat hol ogi cal Co?ﬁici:- tréeé’&%nsﬁ@)? Bt whgd out under standard conditions for this type of
20  reaction. The reaction is preferably performed in an inert organic solvent such as

dichloromethane, acetonitrile, toluene, dioxane, tetrahydrofuran, diethyl ether at a
temperature of from room temperature to 50°C.

When the isocyanate or isothiocyanate of formula (IV) is not commerCIaIIy.
available, these compounds couid be prepared by standard conditions treating the

25  corresponding amine (V):



to amerlioration by antagoni smof a4~i 1 and/or a4(37 integrins. Such
conditions include, for exanple) conditions susceptible to anelioration by
adm ni st reapi@nsafiz a known anti a4 anti body. The conpounds olcTiErP@2/0638€£Nt I ON
can therefore be used to aneliorate any pathol ogical condition susceptible
to anelioration by an anti-a4 antibody. 15 The foll ow ng assays denonstrate
the activigih fiphbdtne 08 ﬁéﬁ@%ﬁ 23én€ et thichHasgdrn in thehpriEBencdGéiM 4~i 1
bi ndi ng assa pReég% |ﬁgnt umaf?lh sgl ubl e @b i&’R&D Sygr!tggrns Ltd. %a{ﬁ) at 2
~glnm in mcg’a@m hylamiesi |digepioRylathviagine. SREIIMPICRTRONEISr e dfedn itgthound
VCAM 1 Wasorgﬁfﬁ@%av@fvmcﬁrég dvéﬁ&%ﬂae%ﬁé e@trgﬁﬁr(ﬁ‘ﬁra‘fﬁﬁ@xgﬁé’%&ﬂ@tﬁé} ggvi ne
. serum al bumi'n SA) 2,5 in PBS for roomtenperature cells were
| abel | ed v@rtﬁnaqyacquothur@opé@eehaiogﬁram seleentssuchpay chierefeder eo et ect
bound cel | 0 onpounds were added to the wells foll owed
- by U—93§ émﬂa&attﬁ}g fﬁ!é'l"z’d -ggl%gnéassay was performed for 25 1 h at 37 C
FoI | owi ng i nculiEtérenf farmelav@l) Whensier R2 sgst desdrizatdabeys laed .R3 islanl tmanbef
bi ndi ng scence bound to the plate for
each of Y\ﬁ%eé%rgl E&L(?g%%é% F}Qé OMIPBt g@%éjg@r@mound, as well as for
controls containing no test corrpound) with a Cytotluor 2300 fl uorescence
measur enment system 30 RPM 8866 cell adhegion to nouse MADCAM 1 (a437
bi ndi ng assay) Reconbi nant nouse MAJCAM 1 s coated on a 96-well plate
overni ght. Unbound MAACAM-1 was washed, a \d\_@uHand pl ates were bl ocked with
0,5 % BSA. Cells were | abelled w tR1 BCEGE. AM and added to | i gand- coat ed
wel | s. Test conpounds were added to th& wells foll owed by RPM 8866 and the
adhesi on assay 35 was perfornmed for 45 Rin at room tenperature. Follow ng
i ncubagg on, the wells were enptied and washed. | nhi bi tion of binding was
measur ed by the quantity WO 02/ OS72~2 PCT/ EPO 30 fluorescence
bound to tWé& 5P@’g€atﬁéwh§%¢1v‘6'§(?ﬂre'59t§|°i°@5? tesoMRasRin Y4 3 gﬁif%‘?wia&/{l ):compound,
as well as for controls containing no test conpound, with a Cytofluor 2300
fl uorescence neasurenent system 5 Conpounds of the invention generally
have | Cso values in the a4(31 awd=a4N.7 @R€ bel ow 10 pM The conpounds
of the Exanples typically had I1CSO val yg&s of 1 ~M and bel ow. Mst preferred
compounds of the current invention dipgpl gy.eg | CSo val ues of below 100 nMin
one or both of the adhesion assays. Vsﬁ/l The f%l | owi ng Exanpl es have | CSa
val ues in the a4al assays between L and 1085nM 6, 8, 14, 19, 24, 25,
26, 27, 28, 29, 30, 34, 46, 50, 52, 56, 60, 100, 104, 108, 112 114, 118,
120, 126, 132, 138, 142. The foll owi ng Exanpl es have | CSO values in the
a4(31 &ssays beltewead®nhatween the amine (W) ang the igocyapgte gasothjocyanate (¥H) 48,
o4, 58, 62mag%e GffiedO&ut if Un ifént 07%n|c7§olve7n¥ sud? as HirtomethandZacdichitrifd, 85,
86, 88, 90 2) 94, 96, 98, 102 105, 106, 110, 116, 122, 124, 128)
130, 134, diggane] fyahydrafurandoluenE; e g & EIMRSRIHE EE0MpIreemHameenats® wal ues
in the a4( QegSsays between 10 ~zM and 1 pM 23, 38, 40, 74, 76, 114. The
fol |l ow ng anpl es have |1 CSO values in the a4~i 7 assays between 1 uM and
The isocyanate or isothiocyanate of formula (VII) may be obtained by reacting a

20 corresponding amine (l11) with triphosgene, diphosgene or phosgene in the presence of
a base such as triethylamine, diisopropylethyl amine, DBU, e. g. in an inert organic
solvent such as dichloromethane, tetrahydrofuran, dioxane at a temperature of from
0°C to room temperature. Alternatively the isothiocyanate may be prepared by reacting
a corresponding amine (Ill) with thiophosgene in the presence of a base such as

25  sodium bicarbonate, triethylamine, e.g. in an aqueous mixture of solvents such as
chioroform, dioxane, tetrahydrofuran, e.g. at a temperature of from 0°C to room
temperature.

Alternatively, esters of formula (I1) wherein R2 and R3 are as described above,
may be prepared by reaction of the corresponding amine (Vil):
30



20 100 nM 62) 64, 66, 68, 70, 88, 106. The foll ow ng Exanpl es have | Csa
values in the a47 below 100 nM 82, 83, 90. The ability of the conpounds of
Formul a Iwbm@egiagoni ze the '"actions of a4(31 and/ or a47 ipatragornzimake
them useful for inhibiting cell (e.g.23 eukocyte) adhesion 25 processes)
including cell activation) mgration, proliferation and differentiation,

t hus preventing or reversing the sygptons of inmmune or inflanmmatory ,
di sorders and of other pathol ogical conditions known to be nediated by the
bi ndi ng of a431 and/or a4p7 to theNg vEPORd respective |ligands. The
subject in need of treatnent is typigallly a manmal, in particular a human.
. 30 Preferably, said pathol ogi cal cRmdlx-l-(p_n di sease or disorder is selected
frommultiple sclerosis, asthma, al I@@gl C 1< nitis, allergic
conjunctivitis, inflammtory | ung df ases, Theumatoid arthritis,

- pol ydermatonyositis, septic arthritis, type | ~ diabetes, organ
transplantation rejection, restenosis, autologous bone marrow

transpl antdth 8i¢ CPHESRORARE0PTINGe (12| B ethef paﬁssa%ee chfteehqsgere. dipbpsasne,
dermatiti SthmHh/ﬁééﬁé“ bF S carbBhyI 2MARRidYle3 a0 Ve pdiseasd | 5¢! H@t@%d}\h&er ative
colitis and ron's di sease)’ certain types 'of toxic WO 02/ Y4

PCT/ EPG2/ oiymometayiamiwmﬁ@ bedim hisgionetess-ge sAnacn tmertn%rgamc solvent

hyper sens'stubwlgsyd.cm&%meaﬁna tétl‘é’ﬁ?«?rom?ér?‘sé@?dn@ d@iﬂ}?%ﬁh%?' RARPES e gdat%er ebr al
i schem a. The magni tude (5} actic or therapeutic dose of conmpound
of For nul dempevature Obﬁfom@ueé@m &y with the nature of the severity of the:
condition to b lar and
its route of ag\r‘rilhﬁlﬁgé fSlata ﬁ%ﬁq% wf\{lz\ﬁnflgng%@gfrélﬂ bgcdceg?%&%gqgé ée:B!E;l‘{ggle%yavve| ght
and resporreaction aftraminedVi)i \danH-rﬁtmnhenyl.chﬂmofgen&eah an nertdstiltept,dnsb asange

wei gt ot SCriEpRRERe s &1 EPRERI ol 13l TBooiABdh e el SRl

Er eL )er abl y'eﬁlxlting carb8mate pith dcgexdasssﬁrglbese,rswﬁhvésimbttﬂyjamh mlez (fa_ﬂltobvb_e ®t her

an 0 _hec use dosa e the imts in sonme

cases. | AnPRlRT shAmMEITE Bigvided s FatRaprRe A o35 B ed for providing a

mammal , especi aolltbmaavéiymnranomet mettrodefbf mbamg deasa,mx arhina af dorpaien(/inf the

pres_ent i nvention. For exa ral, rectal, topical, parenteral, ocular,
¥ R o il Bt el i

pul nonary, be enpl oyed. Dosage forns include

tabl et, troches, disper5|ons suspensi ons, 15 sol utions) capsul es, . creans,
oi ntnents, aerosols, and the |ike. Anot aspect of the present invention
provi des pharmaceutical conpositions co ising a a conpound of the .

nmet hod of treatnent or use of tHRl pr’eé(ent [fnvention may al so invol ve

phar maceuti cal conpositions which conprisenany conpound of the invention,
20 or a pharmaceutical ly acceptabl e sallX)t hereof. The term "conposition",
as in pharnmaceutical conposition, is intended to enconpass a product
conprising the active ingredient(s), and the inert ingredients)

( phar maceuini amilnb;t oagzmqosai\kdre, seich iapidishicspmethate, nadieonitpie] tetrabpdofiren, e.gs wel |
as any progdu t Whl Eéu ts |rectl irectly, from conbination,

d
conpl exat i 8'1“"?@ Lﬁ%@ YRrPYR %Fp%{ﬂsvy%wma nore of the irigredients; or
from dipssoci at lcuab@ﬁyloamomesrrwfefdaﬁwrahqm)ngfa@dlbenbstaumcwydlréwﬂtw(g tHee

har maceut i cal ositi nco
Eonpom ti g rﬁﬁ%@ g@’ ﬁ?'ida?’?% ﬁn‘? 96§haf1 {%\}E&Qqs@ﬁ”gpdﬁ?ﬁpﬁgf%ﬂ Ofacti ve
i ngr edi entdrdsgernih HeapreBemidt oral 5acsea§1mapé@ln’mhmmm ﬁfﬁo‘bropﬂ%ﬁwy@fﬂhGSSI on

"ph I I bl | t t t
ohar maceut P #ydaBcan el weani. cbert St e rriens ééﬁé&amofpmrgamc

~bases or dioxane at a temperature of from 0°C to 80°C.

i nvention, or a pharnmaceutically acgept l\ﬁ/ml t thereof. Accordingly, the
= _

25 Amines of formula (V1) and (VIi1), wherein R2 and R3 are different from H, could
be prepared from the corresponding amines of formula (V) and (lll) respectively by
alkylation using the corresponding halide, sulphonate, sulphate derivative, e.g.
preferably in an inert organic solvent such as toluene, dioxane, tetrahydrofuran,
acetone, methyl isobutyl ketone, dimethylformamide, e.g. and in the presence of a

30 base such as triethylamine, diisopropylethylamine, DBU, potassium carbonate, sodium



acids and organi c bases or acids. The conpositions include conpositions
suitable for oral, rectal, topical, parenteral (including subcutaneous,

i nt ranuscwbapnsang i ntravenous), ocular (opthal mc), pul mpaararot/asspsol

i nhal ati on), or nasal admnistration,24although the nost 35 suitable route
in any given case will depend on the nature and severity of the conditions
being tre d.Qy; tur e 0f, t [ FrBR rB8in&Btperk ope WO
02/ (I S72~?@%Pﬁ%rﬁTg%@%kjg'zgg'o;r{\?etglﬁg%ﬁ%/rggg ersent ed ?npﬁrnih{?g(tj%rz%ogg “form
and prepar/térmativelny af redustiveet &ilbyatiosl | preeesan dodidt Hee avsedof eppiayin@cyhe | n
practi cal C grag f I I C ' 1e active
. i ngredi ent&?ﬁs?é{{aﬁ‘ﬁﬁe g%’l%?(‘fj %r%&r\tl}mﬁf&fqazgiefg{]g)?%na@g%? &gg\ ﬁ?;gért?ggro agé{; “di ng to
convent i onalsoBiupheyamabeohydrae, noanpaverdisngh e diohicqeresthamteacetone| ethansly t ake

e ol e R e A R T e T
prepari ng ddetic acidnbs térhperstufeosf fronatootroeagerdtorertp 887y, of t he usual

pharmaceutical nedia @e | pyed, ,such as), for.exanple, er | ycol s,
Bl conol s Aines 6L BIRge AT REE RS ot SR e oS PRl oa bl s e
li ke in thededds of heorresgndirigtiitréldgrivapay sitforemsia Osich as, for exanpl e,
suspensions, elixirs and solutions; or carriers such as starches, sugars,
m crocrystal line cellulose, diluents, granul ating agents, |ubricants,

bi nders, disintegrating agents and the lidge in the case of oral solid
preparations such as, for exanple, powderls, capsul es and tablets, with the
solid oral preparations being pr%g#e@d\‘/@b—t he |iquid preparations.
Because of their ease of t5 adm nirstration, "tablets and capsul es represent
the nogt advantageous oral dose unit #9rmin which case solid :
pharmaceutical carriers are obviously enployed. If desired, tablets may be
coated by standard aqueous or nonaqueous techni ques. Conpositions for

par ent er al for examopledly palglylie hydrogenalign fusig Bysiragrne ins Hlet eresamgecf gayetsk or
may not be = dr.d d‘MH\ erSNRSGRVIRS ddiveRY o]
agueous e It%ﬁ'sg,ffﬁro%dgﬁﬂ eaggl%oprl gﬁéﬂ%ﬁ?@n?& §I i nlﬁectdlﬂvc?ﬁ %%ﬁ} 51&@?”&’

adni ni st r agthanol,bgthylrdretate. tetrahydnefutanmsad rtsbyo thermigalpreduetion usingat metal ar e
convenjent | . v A0 f: I r : [ from
o essul et BB BpRi G LR, Arbedfl!n 3mBRRRSs of SR'aPH RSN okl L™
powder s, wirid; lammegniure chioridellesg.ed and the powder conposition may be inhal ed
del 1very oyst eriorys Sty BiohmB T Bls ARFL Bt Svalatfe BERIGELT0s o1
whi ch nmay dondoundsibamay kes peepstedpieors i koawo rstartihgimiaterials. by aisp @i ddawgoor nul a
| in suit r r carbons and dry
powder i nha %3@%%%?&?{55}&%@@?,p?é;a]al}éctﬁﬂn%gg% b@g or%pgygéch as a dry powder of
a conpyund of Fowmin an Exginple, acompeunguaf feradia Pdhal exci pi ents. 30 Suitable
topi cal formul ati ons of a conpound of the invention include r transdernal
devi ces, aerosols, creans, ointnments, |otions, dusting powders, and the

li ke. WO 02/ 11 S72~2 PCT/ EP02/R11\1331 33 EXAMPLES

— O
/N L1 “+
Rc N\O—

wherein Xa is -CO- or -S02-, can be prepared:

Hal—Xa Q.
NS ,-
Rb (Xi)

25



The synt heses of the conpounds of the invention and of the internedi ates

for use therein are illustrated by the foll ow ng Exanpl es, including
Prepar at iwo okxgnwt es 5 (Preparations 1-28 ), which do not pkirmph2/4d3gr scope
of the invention in any way. ' H Nuclmar Magneti.c Resonance Spectra were

recorded on a Varian Gem ni 2000 (300 MHz) spectroneter. Low Resol ution Mss
Spectra ( ; -using ESI.
Vol i ng pornie e ol BE R Ee g ldnIRRg (AN IR Y SRR e e
chr omat ogrfeiptia(Xd¥par at i ons were obtai ned using a Waters 2690 system
equi pped with a Symmetry C18 (2.1 x 10 mm 3.5 nmV colum. The nobil e phase
. was formc acid (0.46 m), amonia (0.115 m) and water (1000 m) (A and
formc acid (0.4 m), amonia (0.1 rﬂm, nmet hanol (500 m ) and acetonitrile
(500 M) (B): initially from0%to 95%@Qf B in 20 min, and then 4 min. with
- 95% of B. The 15 reequilibration ti rﬁe/between two injections was 5 mn. The
flowrate was 0.4 miImn. The inject CO?X%%' une was 5 NI. Di ode array
chromat ograns were processed at 210 nm EPARATI ON 1
(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl | - 2-i socyanat epropi oni¢c acid
met hyl 20 ester _To tirred solution of triphosgene (0.24 g, 0.83 mml) in
di chl orOM%?%%Rgmgrﬁﬁarﬁﬁsﬂéﬁ%a%VSW y added a sol ution of
(S% - 2- ﬁm'dHO- ﬁl frétis( Eba@ticﬂ'i mﬁgoggbﬁme%/b@méﬁ?)m?;w :CbMiWisofgi' qzesz-j djgazgmy I N
ester hydrochl oride o i et hyl am ne : , 2, mol ) .
The resul t@??ﬂ%?-xﬂ!?r ge"‘\ﬁg%” & P?elfeéab'&tpegjé”???{ i BN Rt OIgANE 5'5%”&?”&? Pl ani ne
(0.49 g, éhic&ﬁar&ﬁah}anéﬂ/agymﬁ*@dte%h%fa%.tihetweewédeaee néfx& Ub&seWagetstdsl red at

OC for an additional 30 mn. After 3 h stirring at r,oomtgr’r}‘)eratur_e, t he
sol venif® wddethdamingd diserepryetbyleaitep RELLPEIYRG hBRESEYT e FIRPNHRASPHY™ The

resul ting ,.&Flléqﬁevxga Lf S Rekriutdoratdy be@gdbe and the solid was filtered
off. The fritrated sol vent” was renmpved under reduced pressure and the

resul ting cruddltginatiyely,cogpognds) ofieasmete lig ¢thiehns iha -REXNH2:aeER H18Y et hout
further pwyuidfid j 5 R~ : 2
2o mo- KBRS, e RS A A S o LS o
cycl ohexyitregtedywiimsawryted selugon sf gmsngnia in pigthamch eethanohioy digxgneydriedak| owl y

at 0C 3 Nl ARENEELGRI 95Wks Bl BFedRorking cHhaly 2Bl ) and the reaction 9

m xture was al e rmto roomte ature and stirred overnight. The
pyri di ne was r ddditiensallyneempeusds ok Hopmua sof @0 intrimediate hemof i whighd isist ai ned

was dil ut j Y, t it e baed L L ution
(25 ). oyelegBhRinarBE; Atdingrey Maats thiduons heRiah xR BhrERe ™ 1
sol vent weatrileaiepvativeofi fienula @N¥Eed pressure and the resulting crude vil
(1.40 g) was dissolved in ethanol and to . hydrogenated in the presence of
a catalytic anmount of Raney-Ni. The catal yst was renoved by filtration
through Celite and the solvent was BRi nif¥ated under reduced pressure to
yield a yellow solid (0.80 g, 60%.,\8 ([ﬁ,vsogﬁg: 7.45 (d, 1 H, 7.26 (t, 1
H, 6.82 (d, 1 H, 6.60 (t,r{i"H>y3. W , 2.68 (s, 3H), 1.70 (m
2H), 1.38 (m 8H). 15 PREPARATION 3 .

w R4 X—L,

Xy - R5

with sodium azide or tributyltinazide in an inert organic solvent such as

20

dimethylformamide, toluene, xylene, tetrahydrofuran, e.g. in the presence, in some
cases, of an acid such as ammonium chloride, e.g. at a temperature of from room
temperature to 140°C.

25 Nitriles of formula (XIV) may be prepared from the corresponding primary amide
by methods known per se, e.g. Z. Groznka, et al. Roczniki Chemii Ann. Soc. Chim.
Polonorum (1971), 45, 967.

Compounds of Formula | in which Z is a -C(O)N(Re)SO2Rd group, wherein Rd
and Re are as defined above, can be prepared by coupling a carboxylic acid of Fomula

30 |, wherein Rd is H, with an sulfonamide derivative of formula (XV):



2- (Pi peridi ne-1-sul fonyl)phenyl am ne The title conmpound (0.59 g, 58% was
obtained as a brown solid from piperidine and 2nitrobenzenesul fonyl chl ori de

f ol | ow ngwphensaae procedure as described in preparation 2@t&poBoBRIVSO d6) :
7.40 (d, 1 H, 7.35 (t, 1 H, 6.82 (ch¢ 1 H, 6.64 (t, 1 H, 2.90 (m 4H),
1.43 (m 6H). PREPARATION 4 25 Methyl [ 2- {piperidine 1- sul f onyl ) phenyl ] am ne
A m xture of conpound fron1preparat|o§ 0.5 g, 2.08 mmol), dinethyl

sul phate (0.31 g, 2.49 nmol) and p sgu carbonate (4.16 g, 4.16 mMmuol) in
acetone {4 m) was heated under re |ght The sol vent was renoved
under reduced pressure and the crude nlxture was partitioned between water

. and ethyl acetate. The organic | ayer B® wa @9@ dried over sodi um sul phate and
t he sol vents renoved under reduced press The crude was purified by

flash chropmd.ge =Py ﬁ@@?@é@@eﬂ%@%o@c@ﬁé’ér%n@enjelohaltc%ubfﬂr@' d@)n@uh@hst' tle
- conmpound (0.26 g, 50% as a yellow solid. b (DVBO d6): (d, 2 6. 75

(m 2H), 6.26 (This 1cothngg reaction, is4 typicagly gqor(d@ctegwsmg y@llﬁmwrgi.q)oup VWO
02/ 0572: 1 24 ﬁ»'n_-( gpozi&ﬂ%lés P?EB%&%;‘ S BOP reagent 0(benzotnazol -1-

(2- Benzenesu nmet hyl am ne title conpound (0.07 329 was
obt ai ned aéowtrmImngybmanipmqsohvmw@na@ﬁé@,QmPWhmwBa%th% "K%I Peitabley t he

?agg E)(rjoci &ll@ﬁdgg ?'Efu'dge%y @a@ d?r%p?% Bﬁ%&%h&&lé%@%nq@ 8&0{ 1((§ 2H)
2.80 (d, metmﬁmm ethma@ommlﬁ@(lﬁp@g/én@mwe Hdﬁi@wﬂ}'b’:b\eﬁ' lamﬁvem A
sol ution géeél‘rgir EFO%%O¥LC|'P Bk 9. hgcgoéy%f.ugcuﬁignﬁo%oﬁ g@a‘?{»gbexytflfr.régt%o%m@a”e (1

m) was a se to a stirr am ne
(0.068 g, I&emmay)ae used ¢ fagilitate the coupling ragctios. heIrgackag lSaty@laalulqwnﬂ@ctacﬂmunt

of 4- didmt@/ e%mlﬂr%oxﬁfékg'd?q:o'rrﬂl@ ICO«hQFeﬂ{rﬁgh@@P with tﬂiz)coﬁélingnp M ERG the N at O

C, the reaction warmto roo : Yatdre and
stirred ovedfanarhide dfhfermeacPMorin rnxinerteorgasicaidiventuh tas dictiprooredasehane

and washed %&Mygg‘;g&mnw trdtGhikritar) &%chpifarga?ﬁgésge% W AhOEledEndA40 M)

and bri ne? a er 'was d oncentrated
under redusszé smclasasunethylenuneelddsd]s#wlelttmmlye e&lgnet tepipepatuiet of dtoem D2Critale
(1.05 g, 74%_.that s used in the next step without further purification.
20 . A sol GPINGRMEEr a\l{\L/fa{S crude N-cycl ohexyf-N nethyl -2-nitrobenzam de (1.05
g, 4 nwl) and Altecrdtiatly acidssoftRanhulafl, Waeereip-Rd isibh qsetbessvolertediSniol In aas

t d ht. und t t T .
emved by s sindo reined¥ KnaHTpé 56 S%fich SRRRRA dthBreg INfh 3E SR
pr eﬁ sure. a’dmarxmuﬂ tdrmglaC(CDid\VdeTMSeahglsﬁoé md%ahedhmtﬂeopmmdeamfea anmlab)ags heg
W t saturate aqgueou sSodal.u ona . n rire
(Mo S0a; arisen by ke B et RS ARRGE. iBaebBieth ARENE (¥ heuifhroiineg
96% of t hsodium | aymWepoemﬂums tydwmdxidee isolai cko@OCDEHC) : as7. dithi¢nometidne, 6. 64

N Cycl GhexSraRGRMAR iskans: Rl (OBRSZAAT LM R I AT R of

N-cycl ohexyl - Nwﬁbwrﬂmcﬂa‘o(rﬁhléi ig, wilcrbZ Be|-L(Q)RY @rdiliﬁt hmbreih Rd is as
Hoenzo[ d] [ 1, 3] oxazl ne- di one

heat ed at ‘ﬁf@@,d gbeyen |"2ﬁ¥tbe prﬁ%aregg (faﬁ'“%g‘%‘%w& %‘g 'ﬂfé éﬁé B;ﬂ e)ss\llj\?z

and the crude material was purified by flash chromat ography (hexanes: et hyl
acetate, 1:1 ) to yield the R2 R3 O

1 I o.
R1/L‘\Y/NTN>(LLN: “Me
w R4 X—-LZ\Me
(XVI). RS
25

with an organometallic agent such as a Grignard reagent or an organolithium reagent
of formula RdMgX or RdLi respectively where Rd is as defined above. Suitable
solvents for the reaction are aprotic organic solvents such as diethyl ether,
tetrahydrofuran, e.g. and at a temperature of from -78°C to room temperature. The

30  Grignard reagent and the organolithium reagent are either commercially available or



. acid tert

35 title compound (0.28 g, 97% as an orange solid. WO 02/ 0572.12
PCT/ EPf)2/U0331 36 8 (CDC13): 7.34 (m 1 H), 7.05 (d, 1 H, 6.64 (d, 2H),

4.90 (bs,wb ddos724292 (s, 3H), 2,90 (m 1 H, 2.80 (s, 3H) pch/Ed2besi. 00 (m
10H). PREPARATION 8 5 2-(4-Met hyl pi perrazi ne- 1-sul f onyl ) phenyl am ne The
title conpound (2.1 g, 80% was obtained as a white solid from

NTEt hy | Pi A6 AELD Bedbhdradl! HERBACIRE Lugswnyg (1R FOP elahia1RG ﬁaebega
procedure as’ descri reparation :

(d) 1 H, mepared by trgat}n)garﬁorggm(:bghdegcpﬁ)fomwl@ d(mhem) 4$.|pn hglo%ou(prwnha,aq) 2. .14

(s, 3H). P%EEW eq\dcﬁ Mingbenzenesul fonyl) pi per azi ne- 1- car boxylic

ster ejtl I'é conpound (2 g, 82% was obtained as a white
solid from p| péwamrebetyp.qammms\(plcac ba@repareshby erupling &t earregprnding acid

1" br epor a0 OUE | e R K ARG LR ATRIB W) REESS BERBR | O
6. 04 (bs, !md)Nnn&rse (m 4H), 2.82 (m 4H), 1.30 (s) 9H. 20 PREPARATIO\I 10

aevor oy 2T LoRsnasRe s Ak IRVBERAR, D8 CA IO e Motk fbnl

ester The titl e Comnpou was o e <ol from

conpound ocfor:telsaaorlalm;iaroateamff&rﬁmﬂ (>0i)ng the same procedure as descrl bed in
Preparation 4. b (DVSO-d6): 7.44 (m 2H), 6.72 (m 2H), 6.24 (m 1 H), 3.39
(m 4H), 2.92 (m 2s , 4H), 2.80 (d, 3H), 1.30 (s) 9H). PREPARATION 11

(2- Benzyl phenyl ) net hyl am ne The t|tIR2 coRpound (0.15 g, 28% was obtai ned

as a white solid from 2-benzyl ne ||OWI ng the sane procedure as
described in Preparatlon 4, Rq 1@&?@% (m 6H), 6.58 (d, 1 H, 6.44
(m 2H), 504 (m 1 , 3.74 (s 65 d 3H) WO 02111572.12

PCT/ EPO2/ 00331 37 PREPARATI ON 12

N- Cycl ohexyl - N- met hyl - 2- pr opyl am nqj@@ln)zam de The Retl e conmpound (0.24 g,
73% wds. obtained as a yellow solid from N-cycl ohexyl - Nmet hyl am ne and
1-Propyl -1 H benzo[dJ[ 1, 3Joxazi ne-2,4-dione followi ng the same 5 procedure

as descri bgy reactlg)r( \enﬂﬁr@l\tulll%l u? the presence of coupling agents such as carbodiimides.
Suitable carbodiimides include, by way of example, dicyclohexilcarbodiimide (DCC), 1-
(3-dimethylaminopropyi)-3-ethylcarbodiimide (EDC) and the like. The reaction is carried
15 out in an inert organic solvent, such as dichloromethane, chloroform, acetonitrile,
tetrahydrofuran, dimethylformamide, e.g. in the presence of a base such as
triethylamine, diisopropylethylamine, e.g. at temperature of from 0°C to room
temperature.

Additionally, compounds of Formuia | in which W is a N(Rc) group, wherein Rc
20 is as described above, may be prepared frbm the corresponding carbodiimide of

formula (XVIll):

R4 X—L,
AN
(XVII) RS

25 and an amine of formula NH(Rc), wherein Rc is as defined above, using methods
known per se, e.g. N. Yamamoto, et al. Che_m. Lett. (1994), 12, 2299.
Carbodiimides of formula (XVIII) can be prepared from the corresponding urea
or thiourea derivatives by methods known per se, e.g. R. Appel, et al. Chem. Ber.
(1971), 104, 1335.



s (DVsOG-d6): 7.20 (t, 1 H, 6.95 (d, 1 H, 6.60 (m 1 H, 580 (m 1H)
5,00 (m 1H), 3.00 (m 2H), 2.80 (s, 3H), 1.60 (m 10H), 1.05 (m) 2H), 0.90
(m 3H). WBbRARATI ON 13 | 0. PCT/EP02/00331

N- Cycl ohexyl - 2- (cycl opropyl met hyl am res) - N- met hyl benzanmi de The title
conpound (0.29 g, 75% was obtained as a yellow solid from

N-cycl ohexyl - Nxeddmporil e F@Hﬂul&‘l Wﬁhi@ﬁr@é’ddﬁé fdm Aling may be prepared by,
benzo[ dJ[ 1, 3Joxazi ne- 2, 4- di one | ow na)the sanme procedure as described in

Pr epar at | 6RCHNG &he( pavsoPaRging vreacpf (Fprmqa whereipR2 and R313ye Ho with & dubleH) |
g }12 gnm] Jza tm& géﬁt(smchja'é ﬁﬁhrbr&né’&hé@ 133tarbroho?>%ddﬁb 81) Thd rdztiéis 3H)
N- Oycl ohemfeﬂ%bhfetqﬂ?ﬁo”?e%em y?'amnrﬁdbé?ﬁﬁ%ﬂ'ﬁ deolvemt tsughe aéoﬁemhydroma@, 67%

was obbal iffefrAnifldeoHiokaht b £ RThdipfasehalBry lbabe Sciial RELAM RfAdd

- 1-Pentyl - I1H-benzo[ dJ[ 1, 3JoxaZi n |one oW ng the sane proce
descri bed ergqaPaéanpeIathenof?frorBch[mmn%aturemDZOO‘(@ 1 H, 6.95 (d, 1 H, 6.60

(m 20 390 iitrhefRien 3o Bkl i ot Bambiyni b mhy B8 drBard@iben 10

N— q/cl ohexXpbw2 s(artjing miaterialsneyt methads me)l -kdNowe tit e e rdume VT 198/586802,e/VQonpound

a I N- cycl ohexyl - Nmet hyl am ne
and 1- Q/CIZ“)O1 \ék?? \H@ ﬁ/{@ﬂ @gﬁ;@{a@?ﬁv@?é}gﬁﬁs@“ 4-di one follow ng the
sarre poocedur elraan;deﬁd're berdgoing Bergrak descoption. oﬁme&yomw@oj&)ampﬁudr& ot, 1

2. ’806(24 (fgrﬂm&i eﬂ‘t‘?"‘?e%ié%“?@"ﬂé(%\p M}Staﬁe% ﬁgéégg}“ﬁg%/gzéﬂﬁz ?}1%::%1

38 PREPARATdtéRt flrichaBiaszyhiaimvaold Ndtheywise neacy Lndérnied byriditens aesaibedIBuchi tl e

d 0 i whi_t. Lid f
N cyol ohe SR FOPS A ecant ot Bty@R of P pbfis feodsdillins prbesiselyi one
fol | owi ng cbimeosra:fseaf?opnoleemudeha&admstaes biesiichpréte etfums sind ateprbtecfiohOMBO- d6) :

Z gi Erg] grgl deﬁcr d thelp{%r’ arg fgrge%gipl%io\/’ P%e‘}%rﬁﬁ%é@ Wgﬁ;ap an'l

PREPARATI @xodps ih @Dr@arﬁb’ Slyntpesis'adetsiiViiongidoSensy e Trérd A ditonyit $99). of

| t t et h dr of
Py o R M ad e S Bt iR cheb iy o S sQ L A i ) Vs
]E Iet r ahyd{ d‘ﬁrﬁmay HeZpmoti)iceat fréHf.theAtdreaspdadimg mixtave df @fnﬁnrﬁ@'lszttslrﬁgra ﬁﬁitabledd g

uoroni tropen n ur an wasS a e
Lt he T CORE BT ArceRtu 2 Bro i ghansboters. THUS! BF Bdlobe dRsted et or - an
a]gld:\I }—||4 2?: Qaldeﬁxtrdmvef hadag I galts rn?argr be ptcd::e?d/vay {e%wbacbfr mgﬁxmﬁej& umaiiuﬁdrgtsobﬂrt r( (i 8
O Xtra e W e acet at e, an wasne w rirne

e EopniBd e pebamElel ine 3% SReBiate ciral " &8 FRIASE oed

pressure tdtasyeredriers - mwltb@:erﬁeyh@alrétedwy anmrcbmudnwmzemdso faPesmal®dy) that
was used in further g%rl 1 C sol UT.A on of

A

e oo e stlRal g Irelishd BHontioret BiranBiHL & og BY 2Rt witn Hhg
magnesi umttﬁ@lﬂ@tﬂﬁt@wﬂéﬁeahaﬁ%steﬁ‘ec&h‘reﬂls}(é gale lménﬁhkzrﬁlezol(:ﬁdn pr’o):earnﬂrd&@n@ate( g m)
was stirre overn t.at roo te er at eSOV nt I enove undaer
ouce pRLEaTTS LAY o eepaRid TG ifhitusn cERGrEst Thvid RReBReS Y00 )
and whﬁsed Wi t [Altemdtiventy, bif des;dedgatpegmataurgggrarbnmhﬁly (] cl(blaﬂne:d by asrdg hﬂgl ned( 10

The or gani rire an ol vents renove unaer
reduced pragg@arage C%E'”&?U‘S&'a%'f’éﬁnlegf '\%""ﬁ%ﬁﬁ ?%Scfnﬁ F'P%r?h chr omat ogr aphy
(hexanes: di et hirhe ebmgbunds df Forinalayli eindbel cyrvkeape by anetiods kKnown-pér setintobenzene

(10926(%] %%/Pm%eggcam; ac&ﬂ?taklg‘ i%t‘sugn%%&%did %‘dgid'tiorg rgaltgl_gy trg'étrlndén{ r\?nthl H.,

1- cgg Igzemw&saﬂ rﬁ@Ergarhrc Zcildis tsucth ad upraric( Qribhic, g:;tna éﬁfﬁmb} WMZCfﬁ@Ticrd-z- I4 30
, ) in Et under refl ux ) sol vent
s T o IR Sy L £ Lo e o e ISR, S6, A6 Gab G2 o |
AcOEt ( 10@onvertednidtorprarathcoiogitabodeseptabysisaird d¢ rabetodOwith )anaaidabmeals (10
The c |layer was dried agvgsm n t he sol vents re ved, under
| reduced p?‘é‘g@ﬁ'ldg 6" S PR oglqof @r@g YIHRHRSE S '%F\%ﬁ'pt%( sol i d.

alkali addition salts so formed may be mterchanged with suitable pharmaceutically
35  acceptable counterions using processes known per se.



35 8 (DMBO-d6): 7.42 (d, 1 H), 7.36 (t, 1 H), 6.82 (d, 1 H), 6.64 (t, 1 H),
3.72 (m 1 H, 1.90 (m 4H)) 1.60 (m 4H). WD 02/0S72-t2 PCT/EPU2/1111331

3l J PRERABAILENILE 2- (2- Met hyl propane- 2- sul fonyl ) pheny| apcrgpddiguzsi t1 e
conmpound (0.2 g, 95% was obtained aspa white solid fromtent-butyl S

mer capt ane and fl uoronitrobenzene follow ng the same procedure as descri bed

in Preparq; Bagl 8. Q-d6): 7.28 (m 2H), 6.74 (d, 1 H), 6.58 (t, 1 H))
6. 16 (bs, —ﬂﬁi—%—f—g—éﬁ%&@ t o PREPARATI ON 19

(S)-2- A no- 3- [4 (3- cyano[ 1, 6] napht hyri di n- 2-yl am no) phenyl ] propi onic acid
met hyl ester

[Q eAsIutlonof aphe

. but oxycar bonyl eﬁ%??ﬁ{)'% 'c?n %anr qﬁﬁ mé?{og?for(tg @gb% 39]8’%%%‘1)“"
2-chl gr o[ Ja,;ﬂtmﬁmjlé&)tﬁm%ﬂldifs@ce@mimwdmfellb&nb?bi%n@go@nzﬁ?ofmph ):-lndilglix?jt(spg3 epgr g;j

accorlngtote t hod of E. . Hawes et al ., .J. Med. em ~ 973, 1 4
- dl oot Bal e T APREEes FIMET SRR PUPRCIERO SR PrIPL hent e
under ref lddmnpbafid 3f the ihténtdal Mﬁatph\éﬁﬁadeemﬂz(écwﬁieﬂile rsauRGdon e Skl & and
the resulting crude was purlfl ed flash ¢ rfmtt g e}ph}/n %CHZClZ AcCEt, 1:1
) to yiel dhe Use of a compound of the invention in the manufacture o edicament for the
(S)-2- terttﬁetrﬁwcardogamb@mcapc&mhi@n(e%seeﬁae[éf Sding MAplYEd d*rpré&/emean&wo) phen

yl ] propionic. acid 20 nethyl ester (0.12 g, 34% as a yellow solid.
(S) - 2- t entankgopiegeefdBihEPaler Ar6BBINteENDS- cyano[ 1, 6] napht hyri di n- 2yl ani no) phen

yl'] propi oni ¢ agindsdrst kil mEfﬁé Sk af@wéﬁaﬁ%re"@%é’ba’i%lﬂ&i@al'dBn&ii'nQﬁ&aﬂ%c%&bﬁ) a“d

treated with saturated sol ution dr ogen [oride in dioxane
2 h at roderameniseation by @ntageaisgodfdii awélgr réhbintegrinsd Such eenditions p’\Cb@sure to

ld th de)
2 62" (b, 1t Byt sHRTROR Sygcloioig o aREIGraRn By ARt B aGgbEITO) L
7.80 (d, 2)antiBod2 Thk campduynd3 oPthe(ioventled) cartir@Befong belusdd, toRmkiorads agH) ,
3.15 2 PREPA| N , ,
(S) - 3(?1 4- @W&%@M}? 'tfn[%’sfef%g'ée 98%&‘8&%‘%’%9‘( ﬁ’h@ﬂ?fﬁ‘ﬁ‘&%‘?‘%&’éf] propi onic acid
nmet hylisester A m xture of 2-benzenesul fonyl phenyl arri ne (1.88 g, 8.04 mmol)

d di ph 0. heated at 60 C
Fod JERnOsRene Jhefllewiskastans saioaats inf eanau ! hietlipohas, Do o At B0k,

crude isocyanate (8.04 nmol) in 35 dichloronethane (14 m) was slowy added
to a solution 4-nitro | al nme est er rochloride (2.31
g, 8.84 mol) ih&& F?'la?‘i‘lhﬁsé?l‘lg) %/ %Arﬁ'ﬂdaggy g ??F%?chl or onet hane (
14 m) and the R&SH\bFﬂbHQhﬁ:ﬂéﬁtsb@BIemJGAMtﬁ(N@@ §}stérﬁ§11tcﬁtUK9@Wu W& in

02/ 0572-42 PCT/ EP02/ 00331 :1(1 tenperature overnig he reactl on m xture

was di0ut SPSWeR immebilizadopvarrighteonta orraliter @!ﬁ@%ﬁ@%@dmwwwwﬁmﬁq c acid
1 N (3 X Svadyland mmaaoeeﬂg?&gewermma With Bovin@ sehim abdnti {88A) (@15 ¥% 50

m). The or%anl c layer was and concentrat ed under reduced
pressure tipPESdpg2h at room temperature U-937 cells were labelled with 5-carboxyfluorescein

(S) - 2- [ 3- {Haddeite paeFul) Gytdebn e rbtbl KR cefls tHthel WeiRPegYddmpounds were
. added to the wells followed by U-837 cells and the adhesion assay was performed for
25 1h at 37° C. Following incubation, the wells were emptied and washed. Inhibition of
binding was measured by the quantity of fluorescence bound to the plate for each of
the various concentrations of test compound, as well as for controls containing no test
compound, with a Cytofluor 2300 fluorescence measurement system.

30 RPMI 8866 cell adhesion to mouse MAdCAM-1 (¢487 binding assay) -
- Recombinant mouse MAdCAM-1 was coated on a 96-well " plate overnight.
Unbound MAdCAM-1 was washed away and plates were blocked with 0,5 % BSA.
Cells were labelled with BCECF-AM and added to ligand-coated wells. Test
compounds were added to the wells followed by RPMI 8866 and the adhesion assay
35 was performed for 45 min at room temperature. Following incubation, the wells were
emptied and washed. Inhibition of binding was measured by the quantity of



. washed wt

5 propionic acid nethyl ester (3.64 g, 94% that was used in the next step
w thout further purification. b (CDCI3): 8.82 (s, 1 H, 8.11 (m 3H), 7.95
(d, 1 H),w?)ﬁ,am(zdz 2H), 7.50 (m 4H), 7.35 (d, 2H), 7.18 @lca/eboossp. 58 (d,
1H, 48 (m 1H, 3.77 (s, 3H, 3.3 (m 2H). A solution of
(S)-2- [3 (2-Benzenesul f onyl phenyl )ur ei do] - 3- (4-ni trophenyl) propionic aci d
Lo el hy) fRlebedcd Bhufy - RS SR orl B8l BRNRL Vafudt doriadbiee cgeat ed |
the presence a ca trc anpunt ney-N . The catal yst was renoved by
filtrati orcompoundasCeel asafoandntrdisa csrdammgtnw\tast @qmnﬁundx with arfekdefluoeddted
pressure. i ssol ved in dichloronmethane (100 m) and

i @ggesfc‘%ﬁr{%ﬁ?ag Sgig%ﬁ%”ﬁ\é@ &CIB (3 x 50 mM). The organic | ayer was
dried (MyS04) and concentrated under 15 reduced pressure to yield the title
a7 e amoupys 85 gt ental iRelaly v [ ToERd in gt ngigddr, T
Et %H)H) X 7%( MIQWEDU)H%GT%’E{%%ﬁ R?AL?I'P)S G\?fghegﬁxérhﬁles Adicaliy had ICH valugs)of 13. 58

S : 0

(S)-2-[3- (M E?e*ﬁz@&i@\suM%hmfﬁréwcmpevm] of3thes CyjRIt JRYyasWER disPlayed piCeni ¢
aci d net hy t f f enyl i socyanate (600 ny,
2.31 mol Jabﬁp?gpgléwi@bm@ﬁr%eo&'%loﬁﬁgftg@pgﬁsldgn@%o i n di chl oronet hane (4
m} was slowy added to a solution 25 of L-tyrosine nmethyl ester
hydr och| ori de ¢ t. 1) in
di chl o{borret haneﬁ?i‘jwniEga%ﬂ@bgevgﬁlp% Jrlarde(rgé@ﬁeadC?#?%S£&s?%%esn 1/-51? lig‘r?arnggD at
room t enpeti@tnM:es, @y dAni G4, 25h26, r2€a68.|2ﬂ1 30 4.6 50a82,d6, 60etDOM10H, 108,
di chl or onefha ( th hydrochloric acid 1 N (2 x 20 m),
sat urat ed Q}(%Uiﬁ‘h ﬁ&hﬁd):})a?dw\ﬁa;%?q‘*?d and brine (1 x 20 m). The organic
| ayer was dri edTiievip804ing ExdmBlestane éddoivaluesl inuthdert 31 @dsays defome sGUnM: 2,0 yi eld

the titl

. 8. 08 (8 2 2 22730 4o 0.4, B @, 3 6L ge Be i e A B 8
6 8523 Ept) g&@ 81682063{.<$)4 851)86 8848092, o4, B%%%jﬁ)z GmPRESZI)IRoAsTIBgI\IB;gs,Am
3, 5-Di ?eth 4yi1§€r?i39gﬁ 981:4% %%D 3pur on of -3, 5-di net hoxypyridi ne (600 ng,
4.3 ol } (prepnfeerdu@.ﬁﬁ%mbmgle&mawetcmm iffthd @58 b dalys betweel 10LM
Tetrahedron, 1985, 49 373% in THF (2.6 m) was added 5 to a solution of

LDA [ generandetiuhli $in38. #8074, (8. G4ni | 2 5 Min hexane, 4.73 mol) and
di i sopropyl am ”ﬁxe(fguo‘éwﬁqnsﬁnu@gs Was- \}aILeF'l'f rfe%@a@séaﬁtbedﬁenq I;Md%ﬁ

ni trogen. The reaction |rre m nut es at
t ransfzr r ethonM &2 6AL66 6807G 8ut@ensi on of crushed solid COz (30 g) in
t ol uene (100 m

The reaction is '?h&tfgl %{Pe%t‘g%m@g% %‘%eollr? %e%qgt é‘gﬁ?ﬁé)i&o an tﬁfﬁ%@% (10

nm) and the aqueous |ayer separated, aC| d| f| ed to pH 4 with glacial acetic
acid and extra ed i.th.10% MeOH | hl L9 3
conbi ned or gani I%RNQ‘ kaéer 80'8??“5'85 §UR§"3 nt8 qrﬁ%goggﬁ vl@(ﬁtac 'g%ewréﬁnder

vacuumto éﬂov& & hteﬁ')nﬁs GeaKBOHEGh (<P fmgmhﬁ;&%g & @.g\elicerel iadheshon
(DVSO-d6): 7.

(S) - 2-Bm nwoeesezs @9‘5%5. e%ﬁ}wat@ny'%'gfﬂ“e'pn Bt ’aé@f‘da"rﬁfef’ﬁfﬁe”@@‘f% thus
hydr ochl or h@@entih gfdruewamghﬁél%zmbfm of ARRAMAE iofenflatrratory! dlsdrael%7amf) was

slowy added to a solution of yrosi ne net hyl ester {3 /g 93
mol ) and §Yenrathriogiepl candifions kpowm to be mediated by the binding of a4p1 and/or 0L4B7

to their various respective ligands. The subject in need of treatment is typicallly a
mammal, in particular a human.

30 Preferably, said pathological condition, disease or disorder is selected from
muitiple sclerésis’, asthma, allergic rhinitis, allergic conjunctivitis, inflammatory lung
diseases, rheumatoid arthritis, polydermatomyositis, septic arthritis, type I'diabetes,
organ transplantation rejection, restenosis, autologous bone marrow transplantation,
inflammatory sequelae of viral infections, atopic dermatitis, myocarditis, inflammatory

35 bowel disease including uicerative colitis and Chron’s disease, certain types ‘of toxic



20 mol ) in dichloronethane {145 m) at 0 C and the resulting orange
solution was stirred at roomtenperature for 4h. The reaction was quenched
by addit iwp ¢@hsHMaHC03 solution (150 m) and the organi c | a¢qfepPdBen331
separated, washed with saturated aquengus NaHCO3 (2 x 100 m) and brine (1 x
100 m), and dried (NgSO4) The sol vent was concentrated under reduced
pressure tQ i t r a Brdithitg o

trifl uoron@t hgﬁlggﬂ fthh'g%yl Xt%?tog@g'ﬁ%lcrﬂ E&S i th@l %ssotngsrls(éurgar g
90%) that m&sstasedathefosﬁeomﬁndseepramsx:hemta furt her pur| fication.

(CDClI3): 7.23 ¢ 07 (m
.2H), 1.40 (m Qﬁ?’ r@?"t“ge ggpr%gbylé‘ﬁti@dr tﬁledgg L{“'?] gr‘# Iask Z)'g) £ é%m\rméwuzligirefl ux
condenser wilhrifexputsier Marghmtsh thier redur8 oof Wagy senedrine obitheassindilion do deviessterhasdur ce

(92 cor i BEpARDR PR bowna of Farme g iopie, AL ETIRSHaeN JLHAL 969

pr opi oni ¢ \acy aicdmmmrg/ﬂo tbe bge, Wwdglittang res]:oﬁse nitbe indididu@l petﬂarﬁﬁlngen&%l % mol ),
d Pd(PPh 0. 44 Th

e ure. vl phos by ity HEDiehos 3 rohEboil o 8u g Rt BT B kg 56

nmol ) was taddekighthef & esartinal) prefetablye0Wasmgelgaatont! SBSmanperhiégit &l adosB0 C

for 20h. Them t s _then coole tor fu t.ed th 75

i of  hexaiteretany €1 o Pid 8 dovB s ecipAeLhersEh b el bbbk ke b 1 e

t hr oughy Celdckssannid userioeadeasadutside ttnevamums insogievaasas.gum The resi due was

purified by 572t2P /EPO/0033 I hro tography (15:1

to 3:1 hexanes% Eﬁt{ﬁ?&? 6‘“5?\9{9 %tra ?rég@yjbgfemplofedhfo?prov aq i rXal

(S) - 2- t er tdmpecialiycanhbmary, with ameﬁecﬁmetdbsagﬁ biyd strapoyridpdfethy Ipresenoipiventioa. aci d

met hyl ester. 8 (.CDCl 7.48. 2 7.10 {d, 2 5.0 1. 4. 60

(m b gt Srap recidis GBichf paaftera, ok By il bl ma e °)

dry 25 ni tlieOléﬁﬂ)ld?/@BtCDUsEbansrrha;tmdddeMthtbiea riefchey, dipdaivher swepﬁre(bn‘shrough

a three vvar%&mal ve attached to _a, vacuum source a,‘ndkmtrogen gas,

2- br onbbe PRY icRRSYless $reagns. §ingReriFasefosols. and the like

tri Sg diggenzy: I dm@&?eﬁgﬁaébdnrgmbdeadgugnze(nﬂdn lpgdiviheegahaggﬁtfe@nemdof % )n,pogi'li%ﬁs (1 gSBm

ng, 8. nmo an - 0.22. mm re a ollo

of N et hy‘?W‘F‘Bﬁl leanﬁ?@po‘gﬂ‘?@%& venipds %e@\zﬁ'ggﬁacﬁl‘fgcaglﬁ'l ?@Eﬂt\l\g'&r 531/'0

EH'S)HUtZES Ahtr@oﬁ Qi\dd:brcf)ﬂglp;the method of treatment or usle of the present lnventlon may also -
t ent ar bonyf am no- 3- r st ann r.opi oni c aci

net hyl est‘BYo %mace‘g%f?'sc%ﬁﬂs '°6%Wh°heﬁ°ﬁﬁﬁ?/ram5|°¥ﬁf58% %ﬁénﬁ?@oﬂas t hen

added znd drraq;rfaaﬁgaauqcawmcmm@dalathe%fC for 5h and left overnight at room

tenperature. The reactjon m xture wa with Et enched

by addition of JBMo fCORPOSHIgT | edasKlf‘ $ %"r?qCSHt'cfi‘hdemOF'rt'Qﬂ fsor‘"%%ﬁjeﬁl tes.
The react lé}f&ombaésua @rmt @ambngmg)m@aétﬁehﬂgmsem yyataaﬁ tl(lél(iheml mzmdan&‘sp%

n
ghgodrl )ed TR% ’C‘T“ aeéew?asé%@g&?téﬁ%v@\éﬁﬁmemr 8%{[13 dasp\“’ Eﬁﬁr%nyand)the

resul ting mm Mﬁl&h m&mfs edirdayty f brasidiretuyo Madra g eerpbiviatidh, 1cdrpldxation or
hexanes| Et OAc

(S) - 2- Pent299RBGY 8 ?ﬂyn% 9 YR (e ingledients, op frPEdissoialiry o PR PHRICEE aci d
met hyl ester th@Si@rémant§4%cmngymmé @hamhacduticd nifdsdions : of 7 théS ptabentl H) ,

592 13 Snydntie eRckrigBss Y coripasiid gt bl adinikingtd dordino oot bE PbticTon, b

|('g |2n di %gﬂﬂﬂn%eﬁ\g@ﬁgnfédldn%ﬁga@bhémtﬁe@cfcglly %cceptable excnplents -
-2-tertbut oxycar bonyl am, no ano- bi phe i oni ¢c_aci
othyl | estor (58 SBreSEIcHE ARBETACSCHCAY HLaRBZ0R THS SRS H SHB Areee

M xt ur g Wefkors phérfrde@icallpattebBReionttukie basesf drracidl inclidingbryanic bagss or
concentrated 1n vacuo to yield the title conpound (425 ng, 99% that was
~used in t R EIAPF BRERSHECHYr t her purification. b (DVBO-d6): 8.75 (bs,
3H), 7.98 (d, JThH) ,coﬁﬁpBQtldr{s idcidde, comPOsifions 4bitable . @9 ¢@dl, Pddtal, 4o@€al(t. 1
H, 3.71. (s, %é/ ﬁl@h 30 PREPARATI ON 24 . .

“(S)-2-Am n@r@terg ﬂ@?lh Q9 biSHREHIGTEoMS | NIBMYSTHIRN ¢ 388 dPFRVEAGYS)es pPEYiar

hydr ochl or fogalmic), pulmonary (aerosol lnhalatlon or nasal administration, although the most

(S)-2-tent-But ox bon am no- r|fI t hanesul f ph )

pr opi off ¢ %‘Bﬁqen%{"%y { SV C%? d"" ﬁje%"‘ﬂﬁ’ﬁnﬁ’ ep PR édgagevﬁgé Pﬁ:%d in
Prepar at i %bnaiﬁons/vasmgaresht@ds@hu&ﬂw tHe gatvreof G attveaindrediner THey May.belo this
sol ution 2-net hoxyphenyl boronic acid (2.0 g, 13.16 nmol),

tetraki stri phenyl phosphi ne palladium (0) (2.79 g, 2.41 mml) and potassi um
carbonate (2.12 g, 15.37 mmol) were added. The reaction m xture was WO
02/ Os72~2 PCT/ EP02/ 00331 -13 degassed and then heated at 80 C for 6h. The
m xture was diluted with Et OAc (100 m ), washed with saturated aqueous
NaHCI)S (100 n1) and br| ne (100 n1) and dr| ed over NgSO4 The mxture was

T P



5 2-tent but oxycarbonyl am no- 3-(2' - met hoxy- bi phenyl -4-yl)-propionic acid
nmet hyl ester (1.1 g, 65% as a white solid. s (CDCI3): 7.48 (d, 2H), 7.30

(d, 2H), wolRwsM22H), 7.00 (m 2H), 5.00 (bs, 1 H), 4.60 pcivepbh/Aibsst 3. 90
(s) 3H), 3.S0 (s, 3H), 3.10 (d, 2H), % 43 (s, 9H). 7 mM of a saturated
solution of HCl in dioxane were added to a solution of (S}-2-tertlo

but oxycar 110 % sdrfed MRIRAELa M -z QR i ' |
ester (1. ?fagw@éﬁélgcbﬁ%oﬁa;'n d|l %ﬁ% %Eﬁ?ﬁl%ﬁegér%d?ge ?eslltjrﬁ ﬁﬁ%g%rdngﬁtéﬂre was
stirred atknowoin thegseefatharmeadyor 3h. The sol vent was concentrated in vacuo

to yield the ti %A i St
Lot i BRSOl A3 plgoran sithied St 0
(S) - 2- Ani ringradipat-io [rtin@ite aginixtiye with @-phayageutioy! sREley REcqsding toednyeatisingl net hy |
ot hyl Coaphiade cBRRidnd I Rhuck, ri CaRIeERRY AR Sid AeRRoRE 7,
mol ) ( pr efepeadingioc thalfory of praparatine desitadddr admigistratien. er. agral ¢f. patentedtal al  J.
Het | i 18, - [
2ot LS%&(&{%M@F@"&%@%&SM&%f*é%f?ﬁ@%@a@i%g;@ (fﬁﬁgfr“bﬁf%siféa otk
ti isgBlphear malt mediormeay betemplaye s7omeXampiel watet ghicels,
;gﬁgogg”@%ﬁpgg%em%ﬂe Eggssa £tﬁle§e&%n%ta§eﬂ@d§tdnﬁ e Layer e
ext ract ed Wt HCE a%%ur 939 ).r #:"g comrbi ned organi ¢ extract's Were dri ed
(MySO04jo 25%f caaldiquidtdreparationansucheds, Morrexamglel, suspersions, Hiigirs esd doletionss or .
(S} 2t er CBUT Sy 5hr BOm SR e . (T oEDAeDREroT G Ly e
pr opi oni ¢ ayent, fabribyits csindars,(Bdbtegmting! Z§énta and theolikenigehé oasa of 8oraCExIld3) :
9.20 (s, 1 .64 H 1.H . 1&% EQ s B34 (Thie R With tha 8ol H, 30
5,00 {a. PrEyalBetha iy eapg: polers, Elusups Yig Ebjed i fnd Bald ™
sol ut |{ on qirE;%arations bﬁr?g]; preEered over tiz quui%i0 preparati:arir.nBeci%se of their% zase ﬁf
(S)-2-tert-buto carli)oon | am,nQ- 3-[ 4- ] pm &yéd' h J ! %e‘)!} yl]
e b SRR, petis 3P psing il DD o GhBatose, ARl ROREDRTY | §
Pﬂr ;)p:/vgsl tCrfe&h arl Mﬁlthcasei sfolidl@iaanaifgttcaac'amie(sléneg';otlnf?q.us;g{ndnslb;ect dﬁdeﬂ?reipom ,
tenperature for 2h. Th | atiles were removed in VTole) and the residue was
par L1 1 ondabimashe epdind by Bndard adieds o areRsrln SRR “naricos (30 ).
The phases wer eCampusitivhe forgpateritérel injgotizmuaay by ereparedeidm aoluble salts, iwHitHOAC (3
Gors 5o MLASOR IS B e TR B
2308 nﬁ) .aqgeﬂ;ﬁi)gﬁedanéfthiaalabpm;smalpa@entdral injeqﬁt@ﬂ(ﬂh%): 9. 20 it S, 1mH), 8. 64{ '
, 1 , 8.22 dl 7. 70 ? : 7.20; 4 37§ S % §.70 m
1 3,10 or ,muél_ %IO ntfy h tio tE"ﬁl‘—f %da\f) 2%'6 present invention are
(S)Hz 2- Arr?' n@b(nglletﬁiéntg &lﬂkmdpgttmgdtﬁfmf-%n yérasol rup}thpmyér]tal}inmtnbmrpjires@d'zeﬂ ][ret hyl
ter The ti t ai : ' hich (347
(955 (4 #cs St EEIEH! TS e A P S BT A5 P8 o AS e et
‘Es-t ?alr and ﬂ;rrﬁhbt@ﬂcana,tﬁé@ﬁhahycdr@b'?dlaei)o(a?maa/pml I inthaled athdihe gaid of biénsoffiatiod of
ailli Q e _proce

gt oy TRl e e R eeh S [P PR E8S |,
8.63 (d, linhlatidh WMD) ckerdsdt)) which f2ay be formulated as a suspension or solution of
compound of Formula | in suitable propellants, such as fluorocarbons or hydrocarbons
-and dry powder inhalation (DP1) aerosol, which may be formulated as a dry powder of a
compound of Formula | with or without additional excipients.
30 Suitable topical formulations of a compound of the inventior] include
transdermal devices, aerosols, creams, ointments, Iotions, dusting powders, and the

like.



3H), 7.17 (m 3H), 3.64 (s, 3H), 3.60 (m 1H)) 2.80 (m 2H). 15 PREPARATI ON
27 . (S)-2-Am no-3-[4-([2, 6] napht hyri di n-1-yl oxy) phenyl] propionic acid

met hyl esyern2hena@ sol ution of N-{tent-butyl oxycarbonyl) tye@spiod3st hy!
ester (359 ng, 1.22 mmol) in DMF (2.%5%s3nl) 1-Chloro-2, 6-naphthyridine (200
ng, 1.22 mmol) and cesium carbonate 20 (416 ny, 1.28 nmol) were added and
the reacti re was stirred at 45 C under NZ for 48h. The reaction

m xture \A/aesq—&p@-lfxé-%ll oned between dichl oronet hane (50 m) and water (50 m)
and the organic | ayer separated) washed with water (3 x 50 m), dried

(M) e S Bbe R BB IR Tgh SRR MR 6
(S) - 2- t entusb titereip cae lﬂtms;rbtambydhé?nollﬁw[ng Efainbés aptiuding Pcbp"aratroylll‘ﬂoayﬁnlﬂsenyi ]

Lo Ry - el g Wl TR SChms Bt e etpn T Al ") < 04
.(d 1H) 4.60 (rn, 1 H), 376(s 3H), 3.12 (m 2H), 1.42 (m 9H). A

| ut f
(92 et~ but IR0 NSRRI BES012150 SPEBR 8HS FRFPTIA%hO 3 Y el By
pr op|3 gmt cr: 2000 (Bo0eHY) sm&ﬁgskggr?%esggnﬁﬁ Mass|pelctna Qtnxzbll/veremr@atnialatfieyggaz1 5m)
{enper at uMBRSS AMC sy SPEATEe e FahdiRitg holBcugeaReind uet e o
parti tuoonmﬂ;rmmmﬁmappéﬁmsﬂr)\e ahmmgmmedematmyéﬂaldmwaﬁu . The

ESRETIERT s i R M A D A e Fé?“@a(?’ x 2
vacuo to amwfacmbnérwate k€ feraniapacid (0. 4@6{1» ammomzsti) 13H0H) 08 vadate0{1000 ik was

lI;sC_er? EIPE 1t2 / %rrﬁk%‘,%ﬁ‘é{@@k# Qﬁfqﬁﬁrgt 2?6 1'm I f I S‘rt\él?é‘oo ‘mi) andoacetonltrzle (500

(S)-2- %r? ety @)l #hitlally frdhnawhtolaa% af B-id-20l mmy)apaemﬂ } rprow;tgg%% ecBdTHet hyl
ester e ti was obtained as a viscals 0i rom

N (¢ erte b gesABRIER TR PSS S0 MEIETAPRS LU (i fow retd s 0.4 lmin.

1- Chl or 0- Zhémjedidh Wsluntl was § Ql. IDdentgraly tranadtBgrame MRt bfoossdd t@3ominbed i n
Preparation 2 EXAMPLE 1

(S)-2-{3-[2- (Q/cl ohexyf met hyl car banoyl )phenyl ] urei do}-3-[4-(2, 6-di chl or oben
zoyl am no)RREAARATION oni c acid nethyl ester 1o A solution. o

f
v om pr ep KBl rpehe ) SAERTb R PachdhvapatbraiRhe i, FHte"™ °

stirrex atestegom terrperature overnight. The volatiles were renoved in vacuo

dth d tit db {
(100 ). ThreuRie o RS EEh ThermAEH Ehiaplr o B mEBa v o
et hyl a;:etoaCewéQtsrt]o\ﬁQtaddef Iheolut&ncan‘qsymeérmn@aqwz eédidfmgsenmw?rg\éﬁWGd
consecuti v sat ura m rine
e eq overPMeDPIRRATH BHACESTY FE BUrORHPrBe ) ot o &0 Tl ATP dHEYaRe b5 ur .
The crude (obk ®bd.ag nagoaThe UeblitiRf niidude aab szlh@enatoma@hys(rhmxamﬁ et hyl
acetate 1: 1 %Nto afford the title conpound (0O 50% as a white solid. b
( DMSO-46) :trietlylgmping 5(0.48 ¢j) 4.86 rg(ylo()ﬁyas;gpgdednt,wq rﬁnd5tp|,3 reactimp mixturgpyas 4. 47
(m zo 1 lggg’ 6@% ésf r %Mﬁé& 5(5nmujr kgter 3 r?gtlr(‘lﬂb a%"r‘l)omzteﬁ%eﬁa"‘ture?"ﬂ% 1.60

ES) 2 ~3- [sRIvEDywaD resrgMedairivpt o@upeam;as;memmo}meetem} heatm The Gesliltingl or oben

zoyl amn 4 g
054 ol RS T PRUAS sryBsbclart o e Hld G Rlerkd Burfic fedRE Bgh °

H20 (5 nl jwasarenmsved mederatednoe:drptesaqureranduhhe rbemltldgmruvlaembfog%lgu ©0%0 Iwasnt was
r enov u ting aqueous sol ution was

aci di ?ﬁedq{/gmgé i t@?ﬁgﬁqegééﬁg%gﬁu?{pghérgbﬁnfé&% e precipitate was coll ected by
filtration to obtain the title (0.30 g, 779% conpound as a pal e yell ow
solid. 30 mp.:183C 8 (DMSO-d6): 12.75 (bs, 1 H), 10.68 (s,1 H, 7.90 (m
3H), 7.58 (m 5H), 7.18 (m 5H), 4.40 (m 1 H, 3.38 (m 1 H, 2.90 (m
"2H), 2.86 (s, 3H), 1.54 (m 8H), 0.90 (m 2H). WO 02/ 115722

PCT/ EPO2/ 00331 ~I > EXAMPLE 3

(S)-2-{3-[2-(Cycl ohexyl nmet hyl car banoyl ) - 6- net hoxyphenyl]ure| do}-3-[4-(2,6-d
i chl or obenzoyl am no) phenyl ] propionic acid nethyl ester The title conpound
was obtained as a white solid fromthe conmpound of Preparation 1 5 and

2- am no- N- cycl ohexyl - 3- net hoxy- N- met hyl benzam de foll owi ng the procedure
described in Example 1.



8 (DVMBO-d6, m xture of rotamers): 10.70 (s, 1 H, 7.50 (m 6H), 7.05 (m
4H), 6.60 (m 2H), 4.35 and ~ 4.15 (bs, 1 H mjorlmmnor), 3.75 and 3.70

(s, 3H rmmpanjogiupr), 3.47 (s, 3H), 3.20 (m 1 H), 2.83 (wcTAtM200133170 and
2.60 (s, 3H, mgjor/mnor), 1.40 {m txn 8H), 0.90 (m 2H). EXAMPLE 4
(S)-2-{3-[2-(Cycl ohexyl met hyl car banmoyl ) - 6- net hoxyphenyl ] ur ei do} - 3-[4- (2, 6-d
i chl or obeprREYARRTION phenyi ] propi oni ¢ aci d t5 The title conpound (40% was
prepared fromthe conpound of Exanple 3 hydrolysis in a simlar manner
to Exanpl € ém'mﬂ-cvciqlmv!;lvcrmmhf@)zem%a!éanenuﬂerot aners): 12.80 (bs, 1 H),

10. 71 (s, fo Ja'D:‘.tlrrgd églut(cm of@i’):lohgxyirﬁetﬁﬁhnﬂ@ O 577 §]5 fr%ol)lin"&yndﬁe z§ mifwast H

.654and6 H, maj orl mnor)
maj or / m n(ﬁd)ded SIONW QWC@-MVFOPQHZEBEEUM@BylmmﬁdF Y 92596”19H130QH)Q reacBoh and

2. 65 I 0
- (9S)- 3( [%4 ?@x%ﬁ%%% aglrj\g c{anox\g% nggc]) no pﬁé?hrﬁe]r%i % ?rg}%@?} E?TI:SP/c:*;{'?eoarmyl )
25 phenyl ]\msenedm}lpd apdleryreducedipessetehgnd WetopudeTmixture Dbtalr@dmmmldntedamth
bt ai ned ag ,
2 anm no- AP BRE b I o RTREHRS s8Licr B3R kelr RSB, puee
Exanpl e 1.(28 rtiCEH3griedSove? s(ogu,urriL s&l))hate TBe (sdbjvett Wpp rénmbeeq dundé1—l)e,du6’ed32 (m
4H), 7.20 d 45 d,
1H)H) ey r%’%ﬁuﬁ{‘) %c?(?%e 7%?‘(:1 iy 3@9 &, 39 (‘é géﬁy@ f%g%& wh_%th:—'z_r'}o’l (
02/ 087@-,421)@&3@@5%2/1@ madesem‘é E‘)@\I\tﬁld&/ttﬁ amount of Raney-Ni®. The catalyst was
S)-3-[4- I
brenyt | ur CSYE SR TRRG" A YoR ReNBRHE etschiour wed A BERLBR R om t he
conmpound (ﬁreﬁuamdpelﬁawnﬁmbqlcdir(me@sg ﬁOi’/d) a simlar manner to Exanple 2. m
.. 178C b 6 7 52
E)m 6H), 7. 85 (%D%'d% 77% @d"“iﬂe’ (tvaﬁé 5%‘2 '11'%)56@ (ggr{)dse% H. 30
(m 1 H) B688&, GH), 131 (m,2H)H1.68 mA8MH). to EXAMPLE T
(S)-3- {4 (2, 6-Dichl orobenzoyl ami no) phenyl ] -2-{3-[ 2-(pi peri di ne-1- carbonyl ) p
heny! ] Bur ei do} propi oni ¢ acid nethyl ester The title conpound was obt ai ned

as a whit eppgpARATIONGt he conpound of Preparation 1 and

(2-am noph2e_(nFynglfl)d|Rg_r1|-scldlgnyl)pl1g%tlgr%Innoene follow ng the procedure described in

The title compound (0.59 g, 58%) was obtained as a brown solid from piperidine and 2-
nitrobenzenesulfonylchloride following the same procedure as described in preparation
20 2 |
5 (DMSO-d6): 7.40 (d, 1H), 7.35 (t, 1H), 6.82 (d, 1H), 6.64 (t, 1H), 2.90 (m, 4H),
1.43 (m, 6H).

- PREPARATION 4
25  Methyl[2-(piperidine-1-suifonyl)phenyl]amine
A mixture of compound from preparation 3 (0.5 g, 2.08 mmol), dimethy! sulphate (0.31
g, 2.49 mmol) and potassium carbonate (4.16 g, 4.16 mmol) in acetone (4 mil) was
heated under reflux overnight. The solvent was removed under reduced pressure and
the crude mixture was partitioned between water and ethyl acetate. The organic layer
30 was dried over sodium sulphate and the solvents removed under reduced pressure.
The crude was purified by flash chromatography (hexanes:ethy! acetate, 1:1) to yield
the title compound (0.26 g, 50%) as a yellow solid.
3 (DMSO-d6): 7.42 (d, 2H), 6.75 (m, 2H), 6.26 (m, 1H), 3.05 (m, 4H), 2.81 (d,
3H), 1.50 (m, 6H).
35



t5 Exanple 1. 8 (CDCI3): 8.10 (s, 1 H, 8.00 (d, 1 H, 7.55 (d, 2H), 7.30
(m 3H, 7.08 (m 5H, 6.70 (m 1 H, 5.54 (d, 1 H, 480 (m 1 H, 3.75
(s, 3H), wWo»dnfm24H), 3.12 (m 2H), 1.60 (m 6H) . 20 EXACIEREP§200331
(S)-3-[4-(2,6-D chl orobenzoyl am no) ptesnyl ] - 2-[ 3-[ 2- (pi peri di ne- 1-carbonyl ) p
henyl] ureido}propionic acid The title conpound (45% was prepared fromthe
corrpound HRrREPERRTION/5 DY hydrolysis in a simlar manner to Exanple 2. 25
mp.:191Ci; (DM5O-d6): 10.64 (s, 1 H, 8.10 (s, 1 H, 7.84 (d, 2H), 7.54
(m 5H), XZ@ngmewﬂpnywhsaylomethylanymees 60 (m 1 H), 4.30 (m 1 H), 3.40

(m 4H), 5 3 i ]
. (9)-3-[4- (2,-£,g i énc%r%wrocl)" én oyfr%n %’g%/&h%:\@n%ngd 955 me¥ Igyy_sgl_ld pflroprgrl di ne- 1c
ar bony| )prbsns;eqeauléirutwppmd@mm dollwving nthehysanesst éfOC'Fﬁ'é‘et ias edessribedinigh was
obt ai ngd gﬁr%%% £ solid fromthe conpound of Preparation 1 and
- (2-am no- t hoxyphenyl ) pi peri di n-1-yl met hanone foll owi ng the procedure

descri bed i n E3yDMSO-16): 7.880(2H)57301d, PO/ EHHRhO0B8R 17.43 (13 1HDMBTS df)

10. 70 (s, 6 7.19 (m 3H), 7.00 (d, 1 H), 6.75 (d, 1 H,
6.68 (m fhlw)?-%.z'ﬁzﬂfn?sfﬁﬁo?“:?,.so (s, 3H . 3.65 (s. 3Hy, 3.43 (m 2H),
3.10 (m 2H), 2.95 (m 2H), 1.40 (m 6H). ( 5 EXAMPLE 1Q

(S)-3-[4- %@%ﬁb&{) benzoyl am no) phenyl ] - 2- {3-[ 5- met hoxy- 2- { pi peri di ne- 1c
arbonyl)p gpropi onic acid The title conpound (25% was prepared

from the AMOVGN-Ei clcEtealypNen&hmbehxﬂhweya s in a sinmlar nmanner to Exanple
712" (m Ao phvorensEy glble (. o Meodgh fignloiemptndle ehiiuest (T
?S?OZ( ?3 Eﬂg)ied Cﬁx«?ﬁ\ﬁééﬂto 2Hxtirred 9i5lulicm oﬁH}cloHerﬁwe(tmIarﬁlHﬁ (OJE!'ﬁsE@ﬁAB/QhEm hl

0 ca en rei
6di chl or oﬁﬁﬁg% g%ﬂ%’?{) ?nc@ gY(t,'?’ %QF)‘%@P }//l?h@‘qpﬂ"%eébrrpound

was obt ai rmlnoa\&nathm wnﬁ)oétlciod AT Y hea@@vmquadeaﬁuol?rnqmreawa@audw@en@
2-am no- N-cycl ohexyl -N i sop ro%) I -3 nmet hoxybenzam de f ow ng the procedure

20 des@ri y&ImitA f%ﬁ?ﬂ‘%efitur%a do@yernighy. Fioe feactiqn m}xtur? was diledowith 5 15
(m 3H}, @l&f’or&ﬂeth?&né’%nd 3va§ﬁec{ With %Wroclﬂeﬂ@aélmwl 1U)r)1l%35071ﬂm6 Bydrdkite 28 62 (s,

EL}D 2542 WEaE% brine (10 rﬂs Themorga%mggyer was |?rled MgSO4) and colr;%e)ntr%te%o (m
under reduced pressure to yield N-cyclohexyl-N-methyl-2-nitrobenzamide (1.05 g,
74%) that was used in the next step without further purification. '

20 . A solution of the crude N-cyclohexyl-N-methyl-2-nitrobenzamide (1.05 g, 4 mmoil) and a
catalytic amount of Raney-Ni® in methanol (25 ml) was stirred overnight under
hydrogen at room temperature. The catalyst was removed by filtration and the filtrate
was concentrated under reduced pressure. The resulting crude was dissolved in
dichloromethane and washed with saturated aqueous sodium bicarbonate. The organic

25 layer was dried (MgSQ,) and the soivents removed under reduced pressure to give
(0.89 g, 96%) of the title compound as a white solid. '

3(CDCI3): 7.11 (m, 2H), 6.64 (m, 2H), 2.89 (s, 3H), 1.80-0.90 (M, 11H).

PREPARATION 7 .
30  N-Cyclohexyl-N-methyl-2-methylaminobenzamide
A mixture of N-cyclohexyl-N-methylamine (0.17 g, 0.62 mmol) and 1-methyl-1H-
benzo[d][1,3]oxazine-2,4-dione (0.25, 0.56 mmol) in dioxane (7.5 ml) was heated at
100°C overnight. The solvent was removed under reduced pressure and the crude
material was purified by flash chromatography (hexanes:ethyl acetate, 1:1) to yield the
35  title compound (0.28 g, 97%) as an orange solid.



(S)-2-{3-[2-(Cycl ohexyl i soprvpyl car banoyl ) - 5- net hoxyphenyl ] ur ei do}- 3-[ 4- ( 2,
6-di chl or obenzoyl am no) phenyl ] propionic acid , The title conpound (40%

was prepawedhiap t he corrpound of Exanple 11 by hydrol ysi $cigfkpay&izsi | ar
manner to Exanple 2. 30 mp.:181C 8 (4gv50-d6): 10.70 (s, 1 H), 7.57 (m

6H), 7.17 (m 3H), 6.98 (d, 1 H) 6.69 (m 1 H, 6.51 (m 1 H ,435(m1

9,305 M 3Rt T S 0 e84 W0t A1 E o

(S) - 3-[ 4- (Z9®Bmbi1eh)] 280k=13E)y1 .8t PPkrenid): 2- [ 3- ( 2- phenyl am nophenyl )ur ei do

] propionic acid nethyl ester The titleé conpound was obtained as a white

. solid fromthe conmpound of Preparation 1 5 and N-phenyl benzene-1, 2-di am ne
fol | owi ng RREPARATIONI8e described in Exanple 1. S (DVSO-d6): 10.70 (s, 1

, 8.21 4 7.50 1 , 7.35 , 1
- E)D 7.32 EQS("" ‘H}'P'Be’fé'"%rﬁ's%'ﬁﬁ%'%ﬁ 'E%"n;gel H), 6. 90 E{n 1 Ilj)l} 6. 70 Efn
?I%;DAIVP4 52 T(Hél tile Htompoid ()1 ;) 80%) ORag dobtaibed) as 2a 9Whiteld saiid Hhom 10
(S)-3-[ 4 (@etBY'BP%fﬁF'GP@SQr?z@W%erﬂzﬁBﬁ%‘HBM|°i"°§d‘t following B3 SPRRPRASANIRAS ur ei do
] propi onidesaibed il IPreparbtioh zorrp0und (52°/c) was prepared fromthe corrpound of
sis_in a_si armaner mp.:174C b

VB 6y - 10 SHOMSC£5 Ry 3% (20 Byealan RIS b6 (a8 By o 2682 B Taiy

7.15 (1 64#)3 286 89, 4y, 221)(s, )75 (m 3H), 4.25 (m 1H), 2.94 (m 2H).
EXAMPLE 1

(S)-2-[3-(4-Benzenesul fonyl phenyl ) urei do]-3-[4- (2 6- di chl orobenzoyl an no)

phenyl]pro;gkmmﬂ@pﬁgnet hyl ester The title corrpound was obtai ned as a
white soli m t he conpound of Preparation 1 and

4- benzenesh(Z-dmingheagenesylisaytpivemzing 1 cA e agid erijautyt e84 i n Exanpl e

% 58 (D'VBQT%6itleo_§m39ur(ds( § Rl )9w33 cfb?amelj Egl_apzvhﬂg doild f?d?')x)pﬁgergénéql (gH)
3H), 3l510 qafoxyiiq) acn@;gmw_tﬂ @@er and 2 nltrobenzenesu onyl chlonde following the same

(S)-2-[3- (45 &%ﬂ?eeégeaﬁcf,géwﬂnpb%g}a)ugﬁgl do] - 3-[ 4- ( 2, 6-di chl or obenzoyl ani no)

phenyl ] proptonic acid 30 The titl ound (30% was prepared fromthe

conpound of Exa&nPMSQ&6k7.34 kpd2id). Ws8G(d, A H, %5&1 dH)n&Ahébs, t25) ER3fdme 2.
4H), 2.82 (m, 4H), 1.30 (s, 9H).

20 PREPARATION 10
4-(2-Methylaminobenzenesulfonyl)piperazine-1-carboxylic acid tert-buty! ester
The title compound (0.24 g, 20%) was obtained as a white solid from compound of the
Preparation 9 following the same procedure as described in Preparation 4.
5 (DMSO-d6): 7.44 (m, 2H), 6.72 (m, 2H), 6.24 (m, 1H), 3.32 (m, 4H), 2.92 (m,
25 4H), 2.80 (d, 3H), 1.30 (s, 9H).

PREPARATION 11 :
(2-Benzylphényl)methylamine
The titlé compound (0.15 g, 28%) was obtained as a white solid from 2-benzylamine
30 following the same procedure as described in Preparation 4.
8 (DMSO-d6): 7.18 (m, 6H), 6.58 (d, 1H), 6.44 (m, 2H), 5.04 (m, 1H), 3.74 (s,
2H), 2.65 (d, 3H).



mp.: 222C S (DMSO-d6): 10.62 (s, 1 H), 7.90 (d, 2H}) 7.75 (d, 2H), 7.54
(m 12H), 7.18 (d, 2H), 4.25 (m 1 H), 3.00 (m 2H. 35 WD 02/0S72-~2
PCT/ EPO2/ ®@3i3hs3Q2 EXAMPLE 17 PCT/EP02/00331
(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl ] - 2-{3-[4- (4-ni trobenzenesul f onyl)
phenyl ] urei do} propionic acid nethyl ester The title conmpound, was obt ai ned
as a whit eppepARATIONMbhe conmpound of Preparation 1 5 and
4-{4-nitrobenzenesul f onyl )Phenyl am ne foll ow ng the procedure described in
Exanpl e 1.N&yclohswybimethy!-2-propylamingbenzamide s 1 1) 8.40 (d, 2H), 8.14
(d, 2H), 7Tr%5titﬂedoorrgﬂdhna (384 gn’ra%ﬂvas.zbt%i?weﬁ%s 2{8llowbsdiid flok Ntydibhexg-@6 (m 1
. H, 3.65 (s, 3H, 3.00 ((% H). to EXAVPLE 18 ) _
(S) - 3- [ 4- (PeBYiBMING AShnZEpYiati-RenzeidilAlgxazineR.4-4iong.- ftllowige ibe neee f onyl )
phenyl Jsur el deiRrORs B8IFibaE ind pldpardtiohl7e conpound (45% was prepared fromthe
- conpound of Exanple 17 by hydrolysis in a simlar manner to Exanple 2. t5
m p.:223C d ( DNBS(DNBP-d6):07.22 (§ $H).16.8§ (d.o1H26(EH, (M, HYf), SB04@n,(tH), 218P, (8. 16

1y 00! 0 08 2R BeoTh 120 g S0 oL (5 2 BRI o 1 i Jea

fromthe title conpound of Preparation 1 and using the corresponding

reactant r ' follow ng the procedure as described in Exanple 1
and Exanpl'gﬁgﬁﬁﬁiﬁll’i%pflvs data, HPLC retention tines and yields are

sunmar '102_edN-iQ_ylei'tyb(yI-Z-(cyclwmymmﬂiﬁﬁm-mt&ﬂbgnﬂlﬁ?k S1 TABLE 1
o ore | oo EeREBRE 1028 S0 5T ReF Bkl i R S BT © o
N. 21\ N~CZB8éthgiahinelpeSP-E4/8iberopgitrethyl 1 HA2Nza{o] 1, 8lodazihii2(4-dione following the
same procedure as described in Preparation 7. |
5 (DMSO-d6): 7.20 (t, 1H), 7.00 (d, 1H), 6.64 (m, 2H), 5.10 (m, 1H), 2.85 (m,
15 3H), 2.80 (s, 3H), 1.70 (m, 8H), 1.15 (m, 3H), 0.44 (m, 2H), 0.18 (m, 2H).

PREPARATION 14
N-Cyclohexyl-N-methyl-2-pentylaminobenzamide
The title compound (1 g, 67%) was obtained as a yellow solid from N-cyclohexyl-N—
20 methylamine and 1-Pentyl-1H-benzo[d]{1,3]oxazine-2,4-dione following the same
procedure as described in Preparation 7.
8 (DMSO-d6): 7.20 (t, 1H), 6.95 (d, 1H), 6.60 (m, 2H), 5.00 (s, 1H), 3.05 (m,
2H), 2.80 (s, 3H), 1.65 (m, 10H), 1.30 (m, 4H), 1.10 (m, 2H), 0.90 (m, 3H).

25 PREPARATION 15
N-Cyclohexyl-2-(cyclohexylmethylamino)-N-methylbenzamide
The title compound (0.3 g, 67%) was obtained as a orange solid from N-cyclohexyl-N-
methylamine and 1-Cyclohexylmethyl-1H-benzo[d][1,3]oxazine-2,4-dione following the
same procedure as described in Preparation 7.

30 5 (DMSO-d6): 7.18 (t, 1H), 6.94 (d, 1H), 6.58 (m, 2H), 5.20 (m, 1H), 3.04 (m,
2H), 2.84 (m, 2H), 2.80 (s, 3H), 1.64 (m, 12H), 1.14 (m, 8H).



" CzsHi 4C12Na(0aS62816. 860~ | ~I ~ O23S~0 NH C30HzsCl zNsCeS62710. 143~ 5
EXAMPLE 24

(S) - 2-[ 3-Wwd-oBegnyi car banoyl phenyl ) urei do] - 3-[ 4- ( 2, 6- di chl e¢ehaaZasEAM NO)
phenyl ] propionic acid a) To a solutiogg of 2-am no-N-benzyl benzam de (0. 23
g, 1 mmoi) in dichloromethane (2 10 nl) was added a solution of isocyanate

from Prepgprap @ﬂ\ﬂoﬁ\ﬁ 9 g 1 mol) in dichloronethane (4 m) at room
tenperature. After 48 h, the reaction mixture was filtered and the solid

obt ai ned \ZeBensytamainpei-cyelobpxyithbmetinlhenzrantide ni)) washed with hydrochloric

d1l1 M ted
Vacuo.  argY> SRR .97 6LER R s Shkinst so" et 8] OB SRERERIIE OV Las
di ssol ved methylaminahypad of {Rearyl(16-penzofid, laxezine(%-diope  falloMngotte24age 1
mml) &:feﬂur%% sgn%otlhep,r Ql%nbrp? m xture was stirred at room

tenperatu va under reduced pressure of
t et rahydr of ur ad (RMSGdE): t7.3t (rof Sidjo ckent.r Heed .0y @ ath) 868 dmacHY §.04 3mpl ),

th d lid I d f t
by 1 ash chpoit BoPebratt B o2 eB e drhr 1anun sl 1 97 B dflleq the titi e o
corrpound (0.25 g, 41 %9 as a white solid. mp.: 165C b (DMSO-d6): 12.70
b 10. 03 , 1 , 9.20 (t, 1 , 8.18 (d, 1 :
(7 5832 (m fﬁ%@ﬁw 6. 94 Ets 1 ||:I)D 4. 49 Ed, 2H)H? 4.27 {En 1 H)H?'
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2.84 (m EXAMPLE 26

(S) - 3-Fa- (tgnﬁbeerauewf%r%begémnaéé mowhr@ﬁgtrqn @'ﬁt@e(vzaspﬁww &P Pardy RNy | )

ur ei do] pr ajaeh 6f ﬁﬂlf,@l SarabhRy Wit étﬂyl%%l('fbow'ﬁﬁ aﬁbtw?éisﬁédimﬁ bAned @ysol i d
fromthe conpound 0 Prepar ation nd 2-am no- henlyl benzam de foI | owi ng

the pr ocedTlh‘leeOfEé@EH?Y@éd"qsnd%m%oé@“dn?‘%?ce"ti%ﬂé updeDfRseceb pressureste (s, 1

H), 10.40 y(éd 1chblbeer&%@@f%%’-z-ﬁttr'dbenz%né2{0 [v{)) .11 ddee) that wakMsedhih the nekt (M 1
H, 7.55 (m H) 7.22 (m 2H), 7.10 {t, 1
step W|thout further purtfication.

20 A solution of the crude 1-cyclopentylsulfanyl-2- mtrobenzene (0.79 g, 3.54 mmol) and
magnesium monoperoxiftalate in a mixture of CHCl; (41 ml) and MeOH (8 ml) was
stirred overnight at room temperature. The solvent was removed under reduced
pressure and the resulting crude was dissolved in CH,Cl; (100 mi) and whased with
sodium bicarbonate saturated solution (10 ml) and brine (10 ml). The organic layer was

25  dried (MgSO,) and the solvents removed under reduced pressure. The crude material
was purified by flash chromatography (hexanes:diethyl ether, 1:1) to vyield 1-
cyclopentanesulfonyl-2-nitrobenzene (0.66 g, 80%) as a white solid. '

5 (DMSO-d6): 8.24 (m, 2H), 4.14 (m, 1H), 1.92 (m, 4H), 1.62 (m, 4H).
A solution of 1-cyclopentanesulfonyl-2-nitrobenzene (0.66 g, 2.6 mmol) and SnCl; (2.4

30 g, 10.34 mmol) in EtOH (10 ml) was heated under reflux for 2 h. The solvent was
removed under reduced pressure and the resulting crude was dissolved in AcOEt (100
mi) and washed with sodium hydroxide 2N (30 mi) and brine (10 ml). The organic layer
was dried (MgSQ,) and the solvents removed under reduced pressure to give the title
compound (0.38 g, 66%) as a white solid.

35 - 5 (DMSO-d6): 7.42 (d, 1H), 7.36 (t, 1H), 6.82 (d, 1H), 6.64 (t, 1H), 3.72 (m, 1H),
1.90 (m, 4H), 1.60 (m, 4H).



30 7.02 (t) 1 H), 4.26 (m 1 H), 3.03(m 1H, 2.83(m 1H. 22 WO
112/1172-L2 PCT/ EP02/ QU331 53 EXAMPLE 27

(S) - 2- ~3-wdkypphexyl net hyl car banmoyl ) phenyl ] ur ei do} - 3- ( $cta;pa2/6lizeh! or oben
zoyl am no) phenyl ] propi onic acid The 39itl e conmpound was obtained as a white
solid fromthe conpound of Preparation 1 5 and

2-am no- N-cycl ohexyl nmet hyl benzam de foll owi ng the procedure described in
Exarrplez /E 201C 8 (DVMsO-d6): 10.65 (s, 1 H), 9.99 (s, 1 H, 8.59 (m
1H) 1PREPARATION 1848 (m 6H), 7.31 (t, 2H), 7.21 (m 2H), 6.92 (t, 1

, 4. 19 ' 1 |0 1.65 6 1.13
0. 92(%ﬂ5®Ipr%§%|éWI ﬁe&%’fﬂ{: talr_2 But yl car bgim)yl Ip;?mnyl )u (m

' rel do] - 3- (The( titlescampetnd dPEban 5% )awas rbfaipask @yl @ pilatsl Galict feel terttButyihe
titl t
brepar o1 GRS A RIeRSienedl KIBRR) LE, AT droRdRTRg h“&@p?%ce@ur .

descri bed Rrapdfatiorpl’e 24. mp.: 191C 8 (DVSO d6): 10. 66 (s 1 , 9.57 (s, 1
H) 7.99 (d, 1 ( 7

oH), 6.92 (t, fwgﬁgéé 75%9 iL”l‘%) b2 Enr')? di%%t 187} ?rﬁ?l %¥1§gm1 37
(s, 9H). BWAWPLE 29

(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl ] -2-{3-(2, 4-di chl oro-6-(cycl ohexyl
met hyl car banoyi ) phenyl ] ur ei do} propionic acid 25 The title conpound was

obt ai ned BRREPARATION® i d from the conmpound of Pr epar ation 1 and

B e g L ab o R ARSI g, e o0
(bs, 1 H) mét@nyﬁ&staﬂﬁydxﬁcﬁﬁar(d% 1 H 30 nminor/mjor), 8.24 (m 1 H), 7.66
(5 L LSk T LBt ik oo B s b 20
1. 80-0. 80 dstﬁr (0.050)g, 0.84\Wem0R/ EHI3rop1, FlpapHtMA et 18arboditrile XAVELE:73Ghmol)
15 (prepared according to the method of E. M. Hawes et al., J. Med. Chem. 1973,16, 849)
and diisopropylethylamine (0.11 g, 0.84 mmol) in EtOH (1 ml) were heated under reflux
for 3 h. The solvent was removed under reduced pressure and the resulting crude was
purified by flash chromatography (CH:Cl;:AcOEt, 1:1) to vyield (S)-2-tert-
Butoxycarbonylamino-3-[4-(3-cyano(1,6]naphthyridin-2-ylamino)phenyl]propionic  acid
20 methyl ester (0.12 g, 34%) as a yellow solid.
(S)-2-tert-Butoxycarbonylamino-3-[4-(3-cyano{1,6]naphthyridin-2-
ylamino)phenyl]propionic acid methyl ester (0.12 g) was disolved in dioxane (2 ml) and
treated with saturated solution of hydrogen chioride in dioxane (2 ml) for 2 h at room
temperature. The solvent was removed under reduced pressure to yield the title
25  compound (0.1 g, 96%) as a white solid.
& (DMSQ-d6): 9.92 (bs, 1H), 9.29 (s, 1H), 916(5 1H), 8.62 (d, 1H), 8.56 (m,
2H), 7.80 (d, 2H), 7.62 (d, 1H), 7.26 (d, 2H), 4.38 (m, 1H), 3.75 (s, 3H), 3.15 (m, 2H).

PREPARATION 20
30 (S)-3-(4-Aminophenyl)-2-[3-(2-benzenesuifonyiphenyl)ureido]  propionic  acid
methyl ester
A mixture of 2-benzenesulfonylphenylamine (1.88 g, 8.04 mmol) and diphosgene (0.48
mil, 4.02 mmol) in dioxane (25 ml) was heated at 60 °C for 16h. The solvent was
removed under reduced pressure. A solution of the crude isocyanate (8.04 mmol) in
35 dichloromethane (14 mi) was slowly added to a solution of (S)-4-nitrophenylalanine
methyl ester hydrochioride (2.31 g, 8.84 mmol) and triethylamine (3.7 ml, 26.52 mmol)
in dichloromethane (14 ml) and the resulting reaction mixture was stirred at room



(S)-2-{3-[2-(Cyci ohexyl net hyl car banoyl ) - 6- met hyl phenyl ] ur ei do}-3-[4- (2, 6-di
chl or obenzoyl am no) phenyl ] propi onic acid The title conpound was obtained as

a white s@bipdoinem t he conpound of Preparation 1 5 and PCT/EP02/00331
2-am no- N-cycl ohexyl -3, N di rret hyl benzgm de foll ow ng the procedure
described in Exanple 24. mp.: 193C 8 (DMSO d6, m xture of rotaners): 12.70

EPTIS 11 H)H) teri'nBer@&ré éverﬁ?lﬁg Thé ; rg%:tléﬁr\m%il).ulé')wagdl@(@d(Mh 5|@ﬂoro?nejtl$ar{enﬁ1 Oé% 6.95
2.82 and zam;'sva\saed Bith hmir@@rnlpmpejd YN (8 x150 M8, s%w)atedlawes NaHgﬁa (3 aH0.

EXAMPLE 3
[} and brine (1 x 50 mi), Th laye as dred MgSQ,) and concentrated
. (S)-2-{3-] ?rd/crl‘oh(e%?rrrgt)h eC%rlggmc ay rw 99 4)hyl ur el doy - _unﬂer 2, 6-di

chl or o- berig@yea raressHEh ényiel K%)pz -6hiZe %r@ﬁaem%tbwhe@yt)'enefd%%%mogheryﬁ of the
d f o
breparati GOl ERRRRNIRetr (hedg. SioeLindiaTiey A hOR SIGORMRIEIAEL D o

for 4 h. Theficadbatil es were rem)ved in vacuo and the residue vvas
titi db t 0

here separ at ed SAGHCHAe S Ra SO Fay 80U 88 Sur B e Pl LG BPE 2
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sul phate, 479 Vtg’rne g%%'@’@%%%’?é” rﬁ&ﬁﬂBﬁleW@H&ﬁd@g3g1ﬁ@¥5ﬁ?ﬂf‘8“ﬂ’r$r8p'8ﬂk°éi‘ clHed
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S)-2-~3-[2- r [el 4- (2, 6-di
((:hl) or oben[i'(ﬂﬁ( ?hS? ﬁﬁ{}ﬁ%g F‘@ gqéé)rgﬁﬁ%l'rkgs?ﬁ u Beﬂ%% a@ﬁé%(g,
62% | was mmfm irsonmt)hem@rgmmﬂyafw&an@d (SMQISODyahd 8gfd:eoﬂ(ra¢ed s'lunEl)@r a7 0
sim |l ar manner to S , 7.
(m 5H‘)5, -,regw:egrp{esgpﬁengylegthgmtlgwpoandg@% én[a\{%as %y?jé (sr?ld 1.76 {m
2H), 1.16 (m %ﬂsz’lo-aé{(erm f1H)18.09 (§mHRM8S @F, 3H)V\@7%2(d08m~261

PCT/ EPO2/ 00331 _SH

(S) - 2- ~3- (W 45xMePEhen e it Ptyld) 2. Sl §H9»|‘]%%t?5d8r0341%@-21"@- di chl o
ro benzoyifsg Ro3Rhems 2@?| onic acid nethyl ester The title conpound was
obtained as a white solid fromthe conpound of Preparation 1 5 and

4- (4-chl orobenzenesul fonyl )t hi ophen-3-ylam ne foll ow ng the procedure
descrifed paex 311 8(CD013) 815(3 1H) 807(d 1H), 7.77 (d,
2H), 7.72 (d, Hg gf ST'F 2H) , 55 (d, ~1
AP, (éﬁ;-zia«g gerpspliohyiAnengrsidoh iy HropyeBRakib, roionc *acid
(S)-2-~3- [,ﬂe{,@tg&probenzenesul fonyl)thi ophen-3-yl]ureido}-3-[4-(2,6-dichlo
ro benzoyl am no) phenyl ] propionic acid The title conpo 4 mn§m400 was repar ed

from t he cdpltier obR-beragfsselfenyiphgny! |socyanate (600 mg, 2 ol, prepared

described in Preparation 20) in dichloromethane (4 mi) was slowly added to a solution
25 of L-tyrosine methyl ester hydrochloride (589 mg, 2.54 mmol) and triethylamine (0.64
ml, 4.62 mmol) in dichloromethane (4 ml} and the resulting reaction mixture was stirred
at room temperature overnight. The reaction mixture was diluted with dichloromethane
(50 ml) and washed with hydrochlaric acid 1N (2 x 20 ml), saturated aqueous NaHCO,
(2 x 20 ml) and brine (1 x 20 ml). The organic layer was dried (MgSQ,) and
30 concentrated under reduced pressure to yield the title compound (930 mg, 89%) as a
viscous oil. _
5 (CDCI3): 8.78 (s, 1H), 8.08 (d, 1H), 7.98 (d, 1H), 7.82 (d, 2H), 7.45 (m, 4H),
7.15 (t, 1H), 6.98 (d, 2H), 6.70 (d, 2H), 5.43 (d, 1H), 4.77 (m, 1H), 3.78 (s, 3H), 3.02 (m,
2H).
35



. After that,

hydrolysis in a simlar manner to Exanple 2. 15 mp.:202C 8 (DVSO d6):
10.70 (s, 1 H), 8.45(d, 1 H, 8.23 (s, 1 H, 8.07 (d, 2H), 7.89 (d, 1 H),

7.56 (m \&U)o,z/()?n?ﬁ (d, 2H), 4.32 {m 1 H, 3.05 (m 1 H, pérhfpot/tsst H) .
EXAMPLE 35 41

(S)-2-[3- (2 Benzenesulfonyl phenyf)urei do] -3-[4-(2, 6-di chl orobenzoyl am no)

phenyl ] pr & thyl ester To a stirred .solution of triphosgene
(0.084 ¢ %%ﬁn‘% )r‘p%ir.lredl chloronethane (1 m) at. O0C was slowy added a

sol ution & 5-Rirmethoyyisonicotinid adiényl anine (0:2 g, 0.87 mmol) in

di chl or ong{ Q@Qﬁqn( ng ?‘&qﬁ@%&&%ﬁ?ﬁt Hb@{“@ 4. §tfhl%8Ctﬁl%? 95}% £Qor d}ré% 3 Y es.

% | oronethane (2 m)
was added mletb:pn/\pfs'éeseafe@ICLaﬂcblt'ﬂeérammm 11885 wiis 137 Blonddift 2.6 milywas agddsdm

t enper at ur, r
(972 3 8 2o br 608 ot BB bl Gkt (R ks B in hexane, 473 ool v
ester hydrdusdﬂrmylaimné Q0.B5mb 5. 16 &ﬁ\dﬁmﬂ THE®R. Gtmi) @ﬁ Ry B4R urelef diteggn. TheB7
nmol di chl th ded t
it ur e vleadph PR RS el by A TutupaL 38 o8 Aot el e O
renoved urstieperstiud edughesissalid é:mr(ao ghie tolesnel U@O\mls) upderi vigaeousbstirting anth

¢ ﬂé"{“{" L1 S e 1RO S StAHEe o SN BBl LRBEHE DY e BB Gatr tad e 1LY
H) , 8.180 (abd 1M NaOHB(1D6ml) dind théfaquebus Zayemsedddated 7 addifiédrto BB 4OMith glacab ( m

02 / 05171242 ﬁ(sglw gﬁg)zﬁrﬂsﬁgiétg% @%W%OE?J%?F? Iy dlrch@rbm%th%ge(@dx éO 'Fpul) The

(S)-2-[3- (&Wemgmt fayess wérermie)NMng)Q] argt fhé-qaledit cinoduedruwiden zaguuemi no)

phenyl ] pr gpi oni.c d The ti und 58% was prepared from
t he corrpoJﬁ@ Sfth dlslf./é%m ?é/g‘t%g%%m mlar manner to Exanple

2. m p. 227C8QD‘M@@3@3}31@)90 &029)53{75 s,JSH')D 8.49 (s, 1 H, 8.06 (d, 1 H),
7.99 (d, 1 H, 7.92 (d, 2H), 7.83 (d, 1 H, 7.59 (m 9H), 7.28 (d, 2H))
7.22 (B, 1H, 4.31 (m 1H)), 3.06 (dd, 1-H, 2.86 (dd, 1 H. 10 EXAVPLE 37
(S)-3-[4- (BREPARARION 2penzoyl am no) phenyl ] - 2-{3-[ 2- (pi peri di ne-1-sul fonyl ) p
ne % whi t dSkaIATINer bR ExanABOM ¢F Pramin aeicimethy{ S5 fyerothiorids ©' "°¢
(S) - 2- am neABoloftretran@s Gfdpid aﬁmﬁaaqslzarrmmo)@hﬁwdnbprw Qlwly adiied netay!
(DNBO- b - sokdonst Bac-L Byiepine giaieyl 3ot (.G . 1 S0DBTEA 215 Aiding (531 ¢, 57y )
7.55 (B Tdbnol) 7m @ckﬁdl‘bm%lﬁane”(ﬂ@ niinat b 48 .and. B8 resultiHbrange 16bitidd, wds H)
2.90 (m 5sIEIDrred at room( temperature for 4h. The reaction was quenched by addition of NaHCO;
solution (150 mi) and the organic layer was separated, washed with saturated aqueous
NaHCO; (2 x 100 mi) and brine (1 x 100 mi), and dried (MgSOQ,). The solvent was
concentrated under reduced pressure to yield (S)-2-tert-butoxycarbonylamino-3-(4-
25 trifluoromethanesulfonyloxyphenyl) propionic acid methyl ester (6.52 g, 90%) that was
used in the next step without further purification.
5 (CDCI3): 7.23 (m, 4H), 5.02 (m, 1H), 4.60 (m, 1H), 3.71 (s, 3H), 3.07 (m, 2H),
1.40 (m, 2H).
In a dry 100 ml round bottom flask fitted with a reflux condenser vented through a three
30 way valve attached to a vacuum source and nitrogen gas was added (S)-2-tert-
butoxycarbonylamino-3-(4-trifluoromethanesulfonyloxyphenyl) propionic acid methyl
ester (3.26 g, 7.63 mmol), LiCl (3.56 g, 83.93 mmol), and Pd(PPhs), (0.44 g, 0.38
mmol) foliowed by 36 ml of dry dioxane. The mixture was stirred for 5 minutes and then
hexamethylditin (5.0 g, 15.26 mmol) was added. The reaction mixture was degassed
35 and heated at 80 °C for 20h. The mixture was then cooled to room temperature, diluted
with 75 ml of hexane and stirred to give a precipitate. The susperision was filtered

through Celite® and concentrated in vacuo to give a gum. The residue was purified by



20 EXAMPLE 38 .
(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl ] -2-{3-[2-(pi peridine-1"-sul fonyl)

phenyl ] uyeivgedmiopi onic acid The title conmpound (20% wapcPpippseash from
t he conpound of Exanple 37 by hydrolygis in a simlar nmanner to Exanple 2.

2S ni.p.:225C b {DMBO-d6): 12.72 (bs, 1 H), 10.71 (s, 1 H), 792(m 2H)

7.55

722 Em H%h cqmﬁ‘%t aprﬁmm o1 %Exar%ﬁt@ékap?_l(/ém 75 Sk 6(s) et H

(S)- I 2-{3- [b)zltcgy];arb@'ry@nylhcrét hymrseﬂhﬂatmwlpipﬂmﬁwqum aelq lﬂ@ﬂp)d-e@t@f 6- di chl or oben
zoyl ami no) phe

. obt ai ned aspa &begj@gkg'g g‘rg‘ﬁi 'the édhébéieié@(gq e%lgPa( Qﬁgg V\%

(S% 2- ﬁmdrﬁ)’rdﬁ(ﬂﬁ 2H)21.65 idhp%‘rh)omme(a,zm-y)l amdno) pgenyl ] pr opi on| c acid nethyl
ester roc 0 ' | | .

W2/ 1 5?32/ 9 aé@rﬁ’%ﬁgé?\dﬂ%%%”g (r%k,‘é%ﬁ 3 “i%?%"?gfd"éfqﬁ? .9§‘§a 5‘?3 1 X\l)o

573 (38 E? lvdy) valv?a- Qlﬁ)adhdd td aH)acuEm7§bL(rde aid H)trogént'g%s( mbrﬁrhbber&oaiﬁllé @5572H) ,

2.85 (dd, ol %06 et c%s](dlg%zyﬁqer@ééﬁtﬁvé%"adiufﬂé&ﬂﬁ‘ 0. ehp ECho
g f)w 2a§n 3n£)25(;] RYCH. @hwblmhy/iwgt@rt{]mglt 9. alherwél] wee aiﬂmleggfo[léwéo?bﬁﬂ 8l ok gr ?ben
pheny i onic aci etitlec n
t he conpod%‘r 8%’?@‘339 THIHiE MRS eqaﬁs%ﬁ] Tﬂgée n@fngg @r R ar eI e r2Om
'28 mlplii)i; 18%@%'2” (o@"(@;?zdﬁr).‘ butbgyo-éﬁodr@tarﬁlnd;l)}éjl&rﬂéihsgﬂanriy;drﬂ)lenym fSpidlc a%ld) : 7.71
1 H, 3. 47/mgtRyl e%trgﬂi)(!-IZ_%90‘7%-7?&@‘?'\1'@%957@2”8@%@’?@%5, mB.‘“Saf t%%” a%‘ﬁd angl 45 En”{
?gg 21[ go(tgénéea‘l:h’drla WESO%Ia§dm atfﬂdtﬂ °C Kdp ﬁ%ﬂd:l( ft o%mlght at room t?mperature The
enzy| phen rei doj - 3-
pr opi oni c reastgn rf%'f‘ﬁw V‘éét‘ﬁ‘r“teﬁhﬂlﬂﬂ %tt‘i[) ééwgl HepgL dbﬁgégﬁggmfgo@pwﬁn{
{Sg} | ga];nr ﬁo a%]rt@tgaéﬂﬁ ?’%MLW élfgre@rfdr 20 minutes. The reactlon mixture was pgrt:tno??]d
i chl or obenzoyl ani ng 0
est er Wydrhgdwmeasywater 49 mbrnewtage (1O Bhlo Eﬁgéx'ﬁé% R‘@é?flei%ﬂ%%%r‘?’gg'ée%S b
( DMBO- d6) : wigDwdiér (65)( 48 an@ dhéd (I@ Sé.,)H)'he ol6nté Werddmovedlfhdeptedibdd 6. 95

m 4 68 (s, 3 EXAMP
22 25H) pressuie and trl;g resultmg érude was) purified b(y ﬂashH)chromatogréphy (Ql_? to 7:3 LE

(S) - 2- [ 3- (HexBROVIOMSNYD ) Yhel d(@l)—?&e:&‘ﬁu(o&y&rﬁbr@lﬁnﬂﬁ@b&ﬂzdyhh@mm@hwy|]
propionic acid The title co red fromthe corrpound of

Exanpl e 41PTBRionig @fig|athy eﬁﬁng‘ﬁglrﬁm%b rﬁir?n@'t" et%efﬁgxarrpl e 2. mp.: 232C
20 § (CDCI3): 7.78 (d, 1H), 7.63 (d, 1H), 7.50 (m, 4H), 7.24 (d, 2H), 5.04 (d, 1H),
4.63 (m, 1H), 3.75 (s, 3H), 3.18 (m, 2H), 1.42 (s, 9H).
3 mi of a saturated solution of HC! in dioxane were added to a solution of (S)-2-tert-
butoxycarbonylamino-3-(2'-cyano-biphenyl-4-yl) propionic acid methyl ester (513 mg,
1.35 mmol) in dioxane (4 ml) and the resulting mixture was stirred at room temperature
25 for 3h. The solvent was concentrated in vacuo to yieid the title compound (425 mg,
99%) that was used in the next step without further purification.
5 (DMSOQ-dB): 8.75 (bs, 3H), 7.98 (d, 1H), 7.80 (t, 1H), 7.60 (m, 4H), 7.40 (d,
2H), 4.36 (t, 1H), 3.71.(s, 3H), 3.23 (m, 2H).

30 PREPARATION 24
(S)-2-Amino-3-(2'-methoxybiphenyl-4-yl)-propionic acid methyl ester
hydrochloride
(S)-2-tert-Butoxycarbonylamine-3-(4-trifluoromethanesuifonyloxyphenyl) propionic acid
methyl ester (1.88 g, 4.39 mmol, prepared as described in Preparation 23, was

35 dissolved in glyme (58 ml) and water (4 ml). To this solution 2-methoxyphenylboronic
acid (2.0 g, 13.16 mmol), tetrakistriphenylphosphine palladium (0) (2.79 g, 2.41 mmol)
and potassium carbonate (2.12 g, 15.37 mmol) were added. The reaction mixture was



30 d (DVMSO-d6): 10.68 (s, 1 H), 8.18 (s, 1 H, 7.74 (d, 1 H, 7.54 (m 6H),
7.15 (m ' ~8H, 6.92 (m 1 H, 6.70 (d, 1 H), 4.30 (n 1 H), 3.92 (dd,
2H) , 3. 00wOrmRe/02id2 WO 02/ 0572-12 PCT/ EP(12/ (1331 SS ExaWhipk/é¢h3s1
(S)-3-[4-(2,6-D chl orobenzoyl am no} phgnyl ] - 2-[ 3- ( 2- phenyl sul f anyl phenyl ) ure
i do] propionic acid nethyl ester The title conpound was obtained as a white

lid f lo
sol'i ro@b&s@?@ %H%Héri ﬂ@%tls@ heRY @%F@h o1 @%‘g}]xture wasr glg.llteodn |w(l:th aEé?éc I‘re(%q‘l .
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' EnDI1VBg}H;j6) _?v%vDMéé»O(‘ sﬂjnel "?Qttﬂﬁ \%vélé fi &érﬁf ]ar@) ogé?ﬂnpat%&i }a@%ﬁf%s‘g% vfég) 0 07 ( %2
2H) . 10 Exanfadebyfiash chromatography over silica gel (9:1 to 4:1 hexanes/EtOAc to give (S)-

(9)-3- 54 Gaebar RN ALARMIAAYLAEL HQ%BQF&?%%%@-4 LdreaBhe nuba ety | ARany ) e

-1 do] prop| onic ac conpound epare from’t hé corrpound
of Exanpl ¢1.43, ﬁwmﬁawwlsghdn a simlar manner to Exanpie 2. 15 mp.:220C

.52 0 by . 3 (905K P4B)e. Fuogapge. Ay g rsmarhor od i 2+ 3R Gy 1y

2.86 (dd, 4180Hm, 1BXVE0Fs, 48) 21)80s3H 310|(fd 2H), 1.43 (s, 9H). ” i en

S)-2-{3- oro oro sul fon ur 0 2,6-dic

I(oao b{enzksymggg %Sf?fﬁaet%?/lsfg gﬁ% P’(‘P'W‘E‘P’%f?) gcg’:égyt %ﬁ‘gu??’{?é(sgéﬁ%’aund was

gbt ﬁ: ned mtﬁyﬁﬁbdfﬂ/gmhoa fZ’f-rﬂémoxy-bnpheny|-l4-yl proplonlc acid methyl ester (1.1 g,

chlioro Cc Qbenzenes am

(5o s s Frtndl] 31 G fo b b o P e HETE Bt M Sted DRy

(esD}VgrO %;ﬂrtmdéérggrdmrml nglg%rghﬁs%nmmmjhilad&sftffylélﬁdhé gtlézig@rm@d( ngsaj b
S ;

7.95 (m 4%65 %Agf{tnft@%ﬁuseﬁ B 'hﬁxtiﬁﬁfw"ﬁm %B?ﬁ?'pf”ﬁfi@‘% 70 (s, 3H)) 3.02

(dd, 1 H), 290(dd 1.H). 30 EXAMPLE 46 '

S) - 2- 4 hl b | f ) ph I i do}-3-[4-(2,6-dich

Loro b nz%%%%ﬁa& | Toropionie acid ' The L1112 bompound (80% was

prepared f(SPMﬁIﬁo@WMBﬁiaﬁﬁtr@(ﬂiﬁlh%l#ﬁmb}bmﬂﬁﬂo'Uﬁ)lp%mé\ dactd Mpethyimanner

to Exanple 2. 35 mp.:239C WD 02/ OS72~2 PCT/ EP021011331 59 b (DIVISO de) :

10. 70 (s, efeﬂ}, 8.60 (s, 1 H), 8.12 (m 6H), 7.61 (m 7H), 7.25 (m 3H),
4.21 (m  1SHR-(4-Amidd-piskhyl)L-febt-butbx§arbiliandind) propiokii dMPlafethyl ester (574

mg, 1.95 mmol), 1-Chioro-2,6-naphthyridine (350 mg, 2.13 mmol) (prepared according
20 to the method of Van der Plas, H. C.et al J. Heterocyclic Chem. 1981, 18, 1349) and
DIPEA (372 ylI, 2.13 mmol) in 2-ethoxyethanol (0.5 ml) were stirred at 130 °C under N, -
overnight. The reaction mixture was partitioned between EtOAc (70 ml) and saturated
aqueous NaHCO; (30 ml). The phases were separated and the aqueous layer re-
extracted with EtOAc (3 x 30 ml). The combined organic extracts were dried (MgSQ,)
25 and- the solvents eliminated in vacuo. The residue was -purified by flash
chromatography (5:1 to 1:1 hexanes/EtOAc) to give (S)-2-tert-butoxycarbonylamino-3-
(4-([2,6]naphthyridin-1-ylamino)phenyl] propionic acid methyl ester (385 mg, 47%) as
an orange foam. '
5 (CDCI3): 9.20 (s, 1H), 8.64 (d, 1H), 8.21 (d, 1H), 7.63 (m, 3H), 7.18 (m, 4H),
30 5.00(d, 1H), 4.60 (m,1H), 3.70 (s, 3H), 3.08 (m, 2H), 1.41 (s, 9H).
A soiution of (S)-2-tert-butoxycarbony|amino-3-[4-([2,6]naphthyridin-1-ylamino)phenyl]
propionic acid methyl ester (405 mg, 0.96 mmol) in dichloromethane (11.5 ml) was-
treated with trifluoroacetic acid (11.5 mi) and stirred at room temperature for 2h. The
volatiles were removed in vacuo and the residue was partitioned between EtOAc (80
35 ml) and saturated aqueous NaHCO,; (30 mi). The phases were separated and the
aqueous layer re-extracted with EtOAc (3 x 30 mi). The combined organic extracts



(S)-2-[3-(2-Benzenesul fonyl -5-chl orophenyl ) urei do]-3-[4-(2, 6-di chl orobenzoy
| am no) phenyi ] propionic acid nmethyl ester The title conpound was obtai ned
as a whi twoslkf4i r om 2- benzenesul f onyl - 5¢chl or ophenyl am necgigo2/00331
(S)-2-am no-3-[4-(2, 6-di chl or obenzoyl.am no) phenyl ] propionic to acid nethyl
ester hydrochloride follow ng-the procedure described in Exanple 35. 8

DVBO- d6 7. 60
E ey ) 7\/\{&9 d{éd ((ﬁllngé Jnd gzeﬁ%ra{téd mlvé'cguo - if?rg Sﬁe %gefl"ll:om?o% élzmlél) ,415[)2
(dd, 1 H 1OE%ABPE|§anlgvn§®us ail.

(9); 2:1L5- (2 Benseneel ooyl feha aPaTE 2 eudtly Fold 48940 66 jobenzoy

. I am no) phenyl ['propir oni'c e titlhe” und nas’' prepar’e from

t he conpouzB @&f X &rdl (en, 4H) b@/mgrdrﬁ-ll)yglss (mn1kE).si m | ar manner to Exanple 2.
mp.: 242C 20 8 (DVsO-d6): 10.72 (s, 1 H, 8.5S (s, 1 H, 7.80 (m 4H),

- 7.53 ( Hy, 7.15 (m 4H, 4.30 (m 1 H, 3.00 (m 2H . EXAWMPLE 49

(S) - 2- ~3- [FRERPARATION2G- (cycl ohexyl met hyl car banoyl ) phenyl | ur ei do} 3-[4-(2,6

compound WSS ZA ERE eIk hrRRAe T RiRirppRE i bopiofiE! Hoid "méihi ©
2- Am no- 3,dgstaki br ono- Ngyclhlohex%l N—rrFt hyl - beﬂzam de and , ol
S}-2- 2,6
Coter hydr DB CHRORS FaBRE e L oetes Lottt Had M e feaed 50
g C%:I 3o mphbuyl)azmértbmbmrbbhylaﬁurgﬂ p@asp)éorﬁc ?Qd Z‘nﬁﬁyl( esteBHnd 7-CloroRa, 73150

[y 5 oaphinviniye (sobasea pheosding & BB ot of Bai, A US Pt 3iabp 7l ™ 161y
WS?) 1%2£ |3| [Sglﬂazﬂna /smar@&ﬂgfeoﬁd)d&%&t EI B@paration 25. i Tur (42,6
Ed| chl or obenz@y(l%ﬁ/ﬁéa %‘b lll("jp1 gﬁ( é@?(}é)&ﬂg‘y "BI'§1 oagpag'brd?%%g% was
pr epar ed fgmmqhgncmpglmqsojH)Ea@m"\ahemp 2080 fn,2Jrol ysis in a simlar
manner to Exanple 2. mp. b (DMSO d6, m xture of rotaners): 12.85.

(bs, 15H), 10. 70(s 1 H, 819 and 8.13 (s, 1 H, major/nminor), 7.91 (s, 1

H, 7.57 (mzﬁmnw@r(m 2H, 6.62 (m 1M, 4.40 (m 1H) 4.19 (m 1
H, 2. 98 ( 64 (s maﬂ'orlmnorg 80- é 10
10H) . MEL@ Aggmo-3-[4 ([2 6]naphthyr|d|n-1-yloxy)p enyl] propidnic acnd methyl ester

(S)-3- [4 {Fo £3bNfiH @m@t@%&}wmmamﬂwbheanétﬁ [e3tdrt( %mﬁ?ewzwn&pwl) 5-1
rifluoro nethylphenyl]ureido} pI’OEIOI’lIC aci d ¥1 5 A mxture of

2-(tol ueneDMFéalf’f'BWr higror 2. peplPyiditeniZCB Hagky1- %@n”?f@olfé’@ CESIUD. $BOQRAR ) and
di phosgeng 4@ nRP 3. 28 mhoB wefERidded BndltHeX@BEtd mixture Wk Stifdl et 481°COR{def Or 16

h. The sol vent "was renoved under reduced pressure. The crude isocyanate was
sl owl y add¥afor 43m The|reRGlign rejkture was partitioned between dlchloromethane (50 mi) and

(S)-2-am rWatér (st: r(ﬂ’z; aﬁudhé *&#é?&rﬁlbl%géroé@pﬁmté@)mekﬂvhm WBieP 3 G( @c aﬂédnyl

ester hydrochl orid %@ and triet am ne (( ﬁ
nmmol ) 20 |(IMQL§Q9hIaB¢d t%%@f @Zaﬁﬁ"?teﬁri@i YaRE0- r@'%’ijl"i"’r"i)g@)e ﬁ”@éc‘?qr@ﬁ rFiVx %ﬁ"b

stirred atcﬁraﬁﬂbgawms% 8 PNSlREgBI0ACIhE %&p(@tz%m&yameﬁymmo-
collected b tration, washed several times with di I ororret hane and

dri ed ¥nde¥ Y“v@%@lﬁﬁ?'ﬂtmrﬁ"kﬂﬂ'Ot"M)Qh?"‘)t‘]I REORIQRP 8EiA dnethyt ester (250 mg, 54%).
§ (CDCI3): 9.25 (s, 1H), 8.77 (d, 1H), 8.15 (d, 1H), 8.09 (d, 1H), 7.42 (d, 1H),

7.20 (m, 4H), 5.04 (d, 1H), 4.60 (m, 1H), 3.76 (s, 3H), 3.12 (M, 2R), 1.42 (m, 9H).
| A solution of (S)-2-tert-butoxycarbonylamino-3-[{4-([2,6]naphthyridin-1-yloxy)phenyl]
propionic acid methyl ester (271 mg, 0.64 mmoli) in dichloromethane (7.5 mi) was
30 treated with trifluoroacetic acid (7.5 mi) and stirred at room temperature for 2h. The
volatiles were removed in vacuo and the residue was partitioned between EtOAc (60
ml) and saturated aqueous NaHCQO; (25 ml). The phases were separated and the
aqueous layer re-extracted with EtOAc (3 x 25 ml). The combined organic extracts
were dried (MgSO,) and evaporated in vacuo to afford the title compound (206 mg,
35  100%) as an oil that was used in the next step without further purification.



(0.36 g, 82% as a white solid. 8 (DVsO-d6): 10.74 (s, 1 H, 8.65 (s; 1 H),
8.42 (d, 1 H, 830 (d, 1 H, 820 (d, 251 H), 7.86 (d, 2H), 7.65 (d, 2H))

7.58 (M vobhzosh2g0 (M 4H), 4.40 (m 1 H, 3.70 (s, 3H), BePRpéoszt) . 2.39
(S, 3H) EXAMPLE 52 45

(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl ] - 2-{3-[ 2- (t ol uene- 4-sul fonyl ) - 5-t
rifluoro pREPRRAMIORERY! ] urei do} prop| onic acid The title conpound (60% was

prepared fromthe conmpound of mpl e 51% hydrol ysis_i.n a simlar manner
P o Bxanpl £92-Amine-3 1950 lnapmoAE) viory eyl Prapiplc adidafeeBy Sy 535

~(s, 1 H Th§ tl@@cérﬂpodhd"\ﬂzas gbtgﬁeé Gs aaﬁso%h& onl 776'95 ﬁdifh NYGth-thyBZyC(aﬂ)on%'l) 7.25
. (d, 2H), ) dd 1K 2.37 (s 3F. WO
02 0572 19 BPL) Bkamande]-Ghlothnd Enaghyridine folowing e sdme proveaurs ds

(S)-2-§{3- Egs@h@frpp%ﬁatrﬁldd%e 4-sul fonyl ) phenyl Jurei do}-3-[4-(2, 6-di chl orob
- enzoyl am no)phenyl Jpropionic acid nmethyl ester 5 The title conpound was

obtained as a white solid from 2-chl oro-5-(tol uene-4sulfonyl)phenyl am ne
and (S)- ZE%%] w1[4- (2, 6-di chl or obenzoyl an no) phenyl ] propi oni ¢ aci d methyl
ester hydroc rlde foll owi ng the procedure described in Exanple 51. S

( DVBO- d6) {S)1{ 37 [2~(Gyclahexy!met] Btpa(@amqyl}mhens'luw'qq}-&m# 6-dichiprom 2H) 7.82
2 5 4.35 1 H), 3.70 (s,

(m mlogfﬁ%ﬁ%"lﬁ%hegyﬁgﬁﬁ%ﬁ Po?etﬁ@ e%@ r(sH) B EX,(ArI\]/]PLE E°4 (s

(S) 2-163- [A2-sOhtion mf52(mn@éh@cbh9wl%wythym$@zwpar 3 0g- 3.474mmols_aNdchl or ob

enzoyl amdQ é?w*&?é“}’ﬂobPEXPegla?%}lo‘ﬁ gqg@ 451 Bncmiroh i GHBBHRthaN82 M WSy epar ed

fromthe conpound o ydr ol yS|S|naS|mIar manner to

Exanpl e 2stimedat rapa te{m@remg@epht Then@lgties weng) rempvedin kacue aqd thg 19

(1 bls-i) 1H), 6353%%%%%rﬂ%e87be§g érpetha)@ceta&- gﬁ rﬁmanéﬁ)alfgrh@@ nf\/{?fh@?’naséb 18 (m

(S}-2- { 3. [WereChépmrated ang tigs gﬂmﬁguﬁwr)é&@)ém with ethyl acetate (2 x 50 ml). The
| OnY LA PG Rnbiol Chfh tle[xﬂ‘aétg Gefd e4unaE ObsReRIvRI) NALP NRRyulE" aBlaR C aci d

met hyl ~est e conpound was obt ai ned white solid from
5-chl oro- mo@ﬂqoﬁdtm(ﬁﬂh'dXMBaz(éﬁneﬂhIdﬂed19v€)rp$|¢dwm mﬂﬁe ﬁ”ﬁfﬂﬂ’ and evaporated

bt ot hydr DER SAPER FERee TR FHAL Yl BEtRRUARE Y nBH B5lrh EnRiidbod A,
( DVBO- d6) :(hé@anésethy! acktatd )1:18 tcBBforg)theltlth)conapognd (@14 9150%) aga Mntg solidt H)

1,508, 2 % BowbciokSo b /38 (g a5y 28y M b o)

20 1H), 3.65 (s, 3H), 3.40 (m, 1H), 2.90 (m, 2H), 2.83 (s, 3H), 1.60 (m, 8H), 0.90 (m, 2H).

EXAMPLE 2
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]ureido}-3-[4-(2,6-dichlorobenzoyl
amino)phenyl]propionic acid

25 A solution of the solid above (0.4 g, 0.64 mmol) and LiOH H,0 (0.06 g, 1.54 mmoli) in
tetrahydrofuran (5 ml) and H,O (5 mi) was stirred at room temperature for 2h. The
organic solvent was removed under reduced pressure and the resulting aqueous
solutioﬁ was acidified with citric acid 5% until pH 6. The precipitate was collected by
filtration to obtain the title (0.30 g, 77%) compound as a pale yellow solid.

30 m.p.. 183°C

& (DMS0-d6): 12.75 (bs, 1H), 10.68 (s,1H), 7.90 (m, 3H), 7.58 (m, 5H), 7.18 (m,

5H), 4.40 (m, 1H), 3.38 (m, 1H), 2.90 (m, 2H), 2.86 (s, 3H), 1.54 (m, 8H), 0.90 (m, 2H).



WO 02/ US72-42 PCTI EPO2/0(1331 62 EXAMPLE 56
(S)-2-~3-[5-Chloro-2-(2, 5-di met hoxybenzenesul fonyl) phenyl Jurei do~-3-[4-(2, 6

-di chl ornbapaoxkan no) phenyl [ propionic acid The title copppwph/dods’) was
prepared fromthe corrpound of Exanpl e655 by . S hydrolysis in a simlar

manner to Exarrple2 mp.: 180C 8 (DMSO-d6): 10.65 (s, 1 H, 8.57 (s, 1 H,

8.34 (s, p 95(bs 9H) 7.85 (d, 1 H, 7.75 (s, 1 H, 7.45 (m 5H),
7.15 (m 4!_F? (m 3.73 (s, 3H)) 3.62 (s, 3H), 2.95 (m 2H). 10
EXAMPLE 5'(3)-2-{3 [2- (CycIohexylmethylcarbamoyI)-G-methoxyphenyl]ureldo} -3-[4-(2,6-di

(S)- 2.[3 &ﬁ Eggpl 2 %fg%%]haﬁmﬁcg hghﬂfiﬂafé [ 4- (2, 6-di chl or obenzoyl am

. ino) phen IC ac ester e conpund is. obtained as a
white sol |deeftltle>|cm2pbm¢wasasutlafned}alspwwhlda $olig-from thieneonmouad @f Preparation 1

S) - 2- 35] i ' hyl
Cester RyarBRnparieENa bR RIS NARMARERAS FORRIAS ferldbele"
( DVBO- d6) :deddibeés i Exantplet, 8.92 (s,, 1 H), 8.48 (d, 1 H}, 8.35 {d, 1 H),
822 (5 1 W oTo0Rd I, Sl St 270 fe 2 Msc2lh. oy sl B, by
(S))2 LB (6|260E1aﬂ22m.eM5faaﬂyu$w bﬂlﬂlﬂl- Bnajdriminen) dnTSs anﬂsxozs&mtimmbmmmqunzoyL am
I NO en ORI Oonl t C re romtne
conpognd )éf‘bp aﬁﬁ}g@% ﬂ% rq;le% ﬁ" 25[5 B%é‘g% r%h "F'B'”Eﬁaﬁg?émz 25
m p. : 431C g (PdBE ). 10.69 (s, 1 H, 8.94 (s, 1 H, 8.43 (d, 1 H), 8.19
(s, 1 H, 803 (m 3H), 7.68 (m 9H), 7.27 (d, 2H), 4.30 (m 1 H), 3.00 (m

2H) . EXAMPLE 59 30
(S)-Z-[ 3- (BkArpizeaesul fonyl phenyl ) urei do] - 3-(2', 6' - di met hoxybi phenyi - 4-yl)

E o O eI o e AR AR EHIGE B 4 o ool 10
(S)-2-am %1&053"zot§«|a,ﬂmaﬁsﬁmyy]brmemlacﬂj yl)propionic acid methyl ester

(001 35 Freatis compyid 4! (iR, PISReged Fom (s ComPRING P sBXATRAH4Y 7. 27

(m 6H) @r@r%l]s@una@mlla'?n%néﬂto Exahfipie 2. 81 (m 1H, 3.78 (s, 3H), 3.72 (s,
el WO 112/ 11S 72-42 PCT/ EP02/ 011331 G3 EXAMPLE 60

(S) L 2- [3 (2- Beﬁ?@né?;@ﬂq onyl phenyl ) urei do] - 3-(2', 6' - di met hoxybi phenyl -4-yl)
propionic aci dg pyso-ds, mixture of rotamers): 12.80 (bs, 1H), 10.71 (s, 1H), 7.47 (m, 6H),

7.16 (m, 3H), 7.01 (d, 1H), 6.73 (d, 1H), 6.54 and 6.45 (m, 1H, major/minor), 4.34 and
20  4.21 (bs, 1H, major/minor), 3.79 and 3.77 (s, 3H, major/minor), 2.95 (m, 2H), 2.80 and
2.65 (s, 3H, major/minor), 1.50 (m, 8H), 1.00 (m, 2H).

EXAMPLE 5
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl].-2-{3-[2-(methylphghylcarbamoyl)
25 phenyljureido}propionic acid methyl ester
The title compound was obtained as a white solid from the compound of Preparation 1
and 2-amino-N—methyI—N-phenylb_enzamide folldwing the procedure described in
Example 1.
5 (CDCl,): 8.62 (s, 1H), 8.10 (d, 1H), 7.56 (d, 2H), 7.32 (m, 4H), 7.20 (m, 6H),
30  7.05(d, 2H), 6.80 (d, 1H), 6.65 (t, 1H), 5.45 (d, 1H), 4.84 (m, 1H), 3.79 (s, 3H), 3.48 (s,
3H), 3.18 (m, 2H).



. acid neth

5 The title conpound (92% was prepared fromthe conmpound of Exanple 59 by
hydrolysis in a simlar nmanner to Exanple 2. mp.:119C 8 (DM5SO-d6): 12.70

(bs, 1 Hwo®kbnis, 1 H, 8.15 (d, 1 H, 8.00 (m 3H, 7.erhpoudskd. 7.56
(m 4H), 7.24 (m 6H), 6.71 (d, 2H), #.34 (m 1 H, 3.68 (s, 6H), 3.17 (m
1H, 10 2.93 (m 1 H. EXAWPLE 61

(S)-3-{4- (E()@uﬁp&shl oropyri di ne- 4- car bonyl ) am no] phenyl }-2-{3-(2-(pi peridin

e- 1sul f onyl en rei do} propi onic acid nethyl ester 15 The titl|le conpund
i s obtaij né§? 5&4 &?y w]lﬂ'iféosqhqnaov'aqu)nee%sdhad@n%-('aﬁﬂwﬂwgqqrwgv Ihnd

(S)-2-Am %eﬁy@&eﬁaoqpﬁ,ﬁbﬁﬂglagq@pyrl di ne- 4- car bonyl ) am no] phenyl } pr opi oni ¢
yl er triflouroacetate follow ng the procedure described in

exanpl e EXaaplite sempgundNBidioyas peereped dromi thg cogippund sof Bxgmplg. @by s, 1
, 8.Q8 4 7.28 3 4.42 1
H), 3. 88 éﬁg“,"o&/kﬁmf.sb'ﬁ'%r%'?nann%h@af&fgé %ﬁnm 6H)H? 20 EXAﬁ/glLE El)z (m

(S)-3-{4-[ (3, 5npchr&Copyri di ne- 4- car bonyl ) am no] phenyl }- 2 {3-[2-(piperidin
e- 1sul fonyl ) ph ' opi oNi j d T

pr epar ed %lrz)Pn gﬂé%%éﬂﬁé%gf SEEQ}T%I%CE%@ gé Kydr P ysT's ﬁ@%?ﬁa

manner t o 7eN81P0 ¢, B bR (R.1HN §20 (12234 130((BIVEB),dH32 (sJ,GHaéB @&®im,kHY) , 8.80
(s, 2H), 8.39 (s) 1 H, 7.90 (d, 2H)) 7.56 (m 4H)) 7.20 (m 3H), 4.38 (m
1 H, 2.95(m 6H), 1.42 ~(m 6H). 30 EXAMPLE 63 (S)-2-{3-[5-C h toro-2-(2,
5- di mephoedpvrep@su | fonyl) phenyl]ureido}-3-{4-[(3,

it o conpua L BcRppbere o OBRER |- Ap g periaia- carbonyiprenyl |1

5- Chl or o- eréuaofwﬁgdwwaaﬁamawaonyl ) phenyl ami ne and

o e i T M e R

Exanpl e 5knd (Zﬂﬂnﬁaéﬁﬁ@Bp@BrlcﬁﬂLﬁﬁHﬁémhlﬁwnrﬁ; Vb ctRilire Heberfbed(m, 1 H),

8. 82 .1 H, 836 (d, 1 H, 812 (s, 1 H, 7.8 (d, 1 H,
7.70 E@ %;pﬁwp%ﬂ%m 2H) , 723§m 5H)H) 438(§nslH}|_l) 883(g 3H)H)

3.60 (s, 3H -, 83(0@@13()5816@ 1H); §@0((Hl1+1’)|"}75 dEXANVPLED 64, 3H), 7.08 (m, 5H
(S)-2-~3-[5-Chloro-2 g di met hoxybenzenesu fong hen)xc/l]urel d% 34 [ (3,
5-di chl ofeff/m.dithed & dﬁrH@nﬁlspe(m AB).phEn(a: BY.obrd N c4Rk Sel 21t 2t 1.8

conpound ((9116%) was prepared fromthe conpound of Exanple 63 by hydrolysis
in a simlar nmanner to Exanple 2. .

20 EXAMPLE 8 _
(S)-3-[4-(2,6-0ichlorobenzoylamino)phenyl]-2-{3-[2-(§iperidine-1 -carbonyl)phenyi]
ureido}propionic acid
The title compound (45%) was prepared from the compound of Example 7 by
hyd'rolysis in a similar manner to Example 2. '

25 m.p.: 191°C

5 (DMSO-d6): 10.64 (s, 1H), 8.10 (s, 1H), 7.84 (d, 2H), 7.54 {m, 5H), 7.14 (m,
4H), 6.98 (t, 1H), 6.60 (m, 1H), 4.30 (m, 1H), 3.40 (m, 4H), 2.85 (m, 2H), 1.45 (m, 6H). |

EXAMPLE 9

30  (S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-[5-methoxy-2-(piperidine-1-
carbonyl)phenyl]ureido}propionic acid methyl ester |
The title compound was obtained as a white solid from the compound of Preparation 1
and (2-amino-3-methoxyphenyl)piperidin-1-ylmethanone following the procedure
described in Example 1.



lo mp.:168C 8 (DVMSO-d6): 10.82 (s, 1 H), 8.78 (s, 2H), 8.58 (s, 1 H, 8.18
(s, 1 H, 7.89 (d, 1 H, 7.72 (s, 1 H, 7.50 (d, 2M, 7.15 (m 5H), 4.28
(m 1 H,w8.0805%0%2 3H.), 3.65 (s, 3H), 2.94 (m 2H}. 15 EXé&wReh/6531
(S)-2-~3-[2-(Cycl ohexyl net hyl sul f anoyds) phenyl ] ur ei do} - 3-~4-[ (3, 5-di chl or opy
ridine -4-carbonyl)amn no] phenyl } propionic acid methyl ester The title
conpund is obtgi ] t h repa n 2 and
(S) - 2- Ani no- 3- 3@@@@@6 |1?'m)orgoﬁyf :7350 ?F@afggzgpiwaw 9? é‘ﬁeﬁ@l ?E’ gi onic
aci d nmet hylH) Zﬁ)e%é’t‘e‘rH)t #i42 (ouribbceBa(s 3f‘khl3 B Frhe4p(mcddurelWes@H)bed in

Exanpl e 5%% ";3%{_‘@)!\45%%)8 10.90 (s, 1 H).,-8.60 (s, 2H)) 8.39 (s, 1 H},

- 8.15 (d, 7.70 {d) 1 H), 7.56 (m 3H), 7.24 (d, 2H),
7.12 (t, 1 H), 4.43 (m 1 H), 3.66 (s, 3H, 3.62 (m 1 H), 3.00 (m 2H),

262(3 ?%Fllr Do (M 4H) 1.20 (m 6H). 25 EXAMPLE 66
©9)-2-{3-[ ohexy| met hyl sul f anoyl ) phenyl ] ur ei do}- 3~{4-[ (3, 5-di chl or opyr

i di ne - 4- ¢3rbph{a,§-Bichicigblearnyylaming)phenyd]-2:3-[5-Methdxyt2-(piperigiae1d (85% was
pr epar ed fr

65 by hydrol |
P B! Sy BnERVREY AR okl RTRHE °°10 00" (5 11y, 8. 03 (5. or) 8 30
gts i H) ) TheOtitle( opmaélnd 71284) (vehs ﬂ)reblﬁr)ed7g5|g10(ha cayg)uﬁdzbgf)zhmpﬂé;):) byz. ég
(m s,

(m 4H), fy‘i’gﬁ’?‘ﬁhna gﬂ%mWa’r e ‘ﬁ’%‘?ﬂ‘p@f PCT/ EPU2/ 011331 GS EXANPLE 67
(S)-2-1p3- (2- Bepzgnersct onyl - 5- cht or ophenyl ~) ur ei do] - 3- ~4 [ (3, 5-dichloropyri
di ne- 4car bonyl Th t | d
" obt o ned xs HLDMHEHERCEY 5h Mo Bk plomeBe b V1B BFA! (e Hohes i no
and (S)-z-my,imm(ii(146[£{Boﬁnditahl4m4qayru-ghmeeee 3H), 3.53 (m 2H), 3.05 (m, 4H),

car bonyl )a}rgﬁn%%gl nyl } propi onic acid nmethyl ester tritlouroacetate
foll owi ng 't o edure described in Exanple 51. b (DVSO-d6): 10.90 (s, 1

H, 9.40 {bs, 1 H), 8.82 (s, 2H), 8.60 (s, 1 H, 8.38 (d, 1 H, 8.00 (m

4E>F<DANPZ1E6§§(’JRM'§‘-@"17'3O (m 3H), 4.42 (m 1 H), 3.70 {s, 3H), 3.00 (m 2H).

(S)-2-[3-{& ﬁwmmwmwéo&oﬁwcarmwm wtﬁbﬁyﬂheaynémido},ﬁEﬂezwnl oropyrid
i ne-4car bonyl )am no] phenyl &ropl onic acid The title conpound (73% was _

pr epar ed nytlpsepipicaridnethyl @staro| ysis in a simlar
manner to Tﬁé%ﬂ@bem ouri® Was oé’t@ﬁh@d %s(amﬁ@éiﬁﬁ frofr2thd Gofpdund ot Prepdfti®® 1(s. 1
. 8.80 (a?td 2-amino- N-%yclc(mexyl Nl_Qopropyl 3- methoxybenzamlde following the procedure
20 described in Example 1.
5 (DMSOQ-d6): 10.70 (s, 1H), 7.59 (m, 6H), 5.15 (m, 3H), 6.98 (d, 1H), 2.65 (m,
2H), 4.45 (m, 1H), 3.70 (s, 3H), 3.62 (s, 3H), 3.46 (m, 1H), 3.25 (m, 1H), 2.90 (m, 2H),

1.37 (m, 11H), 0.90 (m, SH).

25 EXAMPLE 12

(S)-2-{3-[2-(CycIohexylisopropylcarbamoyl)-s-methoxyphenyl]ure-ido}-3-[4-(2,6-di
~ chlorobenzoylamino)phenyl]propionic acid -

The title compound (40%) was prepared from the compound of Example 11 by
hydrolysis in a similar manner to Example 2.

30 m.p.: 181°C

5 (DMSO-d6): 10.70 (s, 1H), 7.57 (m, 6H), 7.17 (m, 3H), 6.98 (d, 1H), 6.69 (m,

1H), 6.51 (m, 1H), 4.35 (m, 1H), 3.45 (m, 1H), 2.95 (m, 3H), 1.50 (m, 11H), 1.02 (m,
5H).



1 H, 800 (m 4H) 7.64 (m 5H), 7.28 (m 3H), 4.38 (s, 1 H, 3.00 (m
2H). 20 EXAMPLE 69

(S) - 2-[ 3-waoBesenesul f onyl phenyl ) urei do] - 3- ~4-[ ( 3, 5- di chipefrayia@sne- 4- car
bonyl) am no] phenyl } propi onic acid nefhyl ester The title conpund is
obtained as a white solid from 2-Benzenesul f onyl phenyl am ne and

(S)-2-Am %ﬂ‘k 43, 5-di chl oropyri di ne-4-car bonyl ) am no) phenyl } pr opi oni ¢
acid neth ester triflouroacetate follow ng the procedure described in

Exarrpl e 513) 34 @\%@ltﬁﬁyrobgozgﬂawomhwyﬂ -2[B42- pbenmﬂrlncmf@ayibtsreldpm) 8. 20

6 . 26 3 4.40 1 3.70 ,

515, "5 bo PfepiinfqRcid ety ) O 70 (m S, 440 m LB, 570 s

(S) 2-[ 3- (Tzemazemegmdwaglblptla@ngla)swwhitﬁoﬁollg-ﬂ{ﬂm fhess@rptivod lob Pogpgratonre- 4- car
bonvl Y . ] q
From 1 fe. CHINERRIVERESRL £ oo fbIshRgihd pooEATR AR KU bt T PP ©

Exarrpl e 2. m p&:(DMBOE8) 18.700NSOHL B)21 (50 18] 7(95 (d, 1), 780860, @H), 25) (mB. 48

W 3534 T30 3 288 el Plmedied A koAb 1A G ar, ©0 (T

(S) 3- [ 4- (x6mDi1eh] 265 e BEYYE.a0r{dao ) Hhe2rad (et 21H)3- [ 2- (t ol uene- 4- sul fonyl ) pyri
di n- 3yl Jurei do}propionic acid nethyl ester 5 The b |e conpund is obtained

as a white solid from 2-{Tol uene-4-sul fonyl)pyridin-3ylanm ne and
(S)-2-1@am BXAMPYE (2, 6- d| chI or obenzoyl am no) phenyl ] propi oni ¢ acid net hyI

ester hydr the edlnEx

(CDCl 3}y 8&% [‘f&ig%ﬁ')q 9»('5"1"1 g]ué'g’?%pﬁ *ﬁm'"PPé‘énaﬁp'eﬂ%?, 7.58

(2|r_nD 4Ii|)0, Ebrﬁ/g{?ﬁm?azaw 5. 43 (d, 1 H)) 4.81 (m 1 H), 3.79 (s, 3H, 3.18 (m

(S)-3-[4-( é‘,eat-'tg CAMBRYISE (305 2438 nRfpREA ) 3™ 2the 3cqmrqung) ot F¥ampleul? y1 ) pyri

di n- 3yl ] ungd@eispriopistmilat nfeingr thiExaipid 2. conpound (75% was prepared from

the corrpound Exanpl e 71 by hydrolysis 15 in a simlar manner to Exanple 2.
1580C 8 {PMBOIAET 10.71 (s, 1 H), 8.91 (s, 1 H), 8.44 (d, 1 H), 8.19

(15H)1 50088( %1 {(%sb By 16(6%7(5(’{141 B'db (b ﬁis ﬁ@b;&H)H) 7526, &) 215 (h; 35 (M
(S)- 2. ~3- [621)(&9@Km02f¢)b§ﬂ§ém§ti 1%, ()ﬂl")“'by? Pé{mn2d) y1 J urei do}-3-[4- (2, 6-d
ich | oro benzoyl am no) phenyl ] propionic acid nethyl ester The title conpund
is obtained as a white solid from '
2-{ 4- Chl orMAeMRIERAS Ul f onyl ) pyri di n3- yI am ne and

boter ByanshaibfsBenfafteaibAIBRERAALRE) FTPEBBCABIRNIB ERAG 27 T
phenyl]propionic acid methyl ester
The title compound was obtained as a white solid from the compound of Preparation 1
and 4-benzenesulfonylphenylamine following the procedure described in Example 1.
5 (DMSO-d6): 10.70 (s, 1H), 9.27 (s, 1H), 7.90 (d, 2H), 7.82 (d, 2H), 7.59 (m,
" 25  10H), 7.18 (d, 2H), 6.61 (d, 1H), 4.52 (m, 1H), 3.70 (s, 3H), 3.10 (m, 2H). |

EXAMPLE 16
(S)-2-[3-(4-Benzenesuifony!phenyl)ureido}-3-[4-(2,6-dichlorobenzoylamino)
phenyl]propionic acid
30 The tite compound (30%) was prepared from the compound of Example 15 by
hydrolysis in a similar manner to Example 2. '
m.p.; 222°C
5 (DMS0-d6): 10.62 (s, 1H), 7.90 (d, 2H), 7.75 (d 2H), 7.54 (m, 12H), 7.18 (d,
2H), 4.25 (m, 1H), 3.00 (m, 2H).
35 -



8 (CDC13): 9.42 (s, 1 H), 877 {d, 1 H, 8.20 (d, 1 H, 7.88 (d, 2H)) 7.62
(d, 2H, 7.27 (m 9H), 5.40 (d, 1 H, 4.83 (m 1 H, 3.79 (s, 3H, 3.19 (m
2H), 2. 4lwbmnmSih: EXAVPLE 74 30 PCT/EP02/00331
(S)-2-{3-[2-(4-Ch(orobenzenesul fonyl )sayri di n-3-yl]ureido}-3-[4-(2, 6-dichlor
0 benzoyl am no) phenyl ] propionic acid The title conpound (84% was prepared
fromthe W\_ fxanpl e 73 by hydrolysis in a simlar manner to Exanple
WD 02/ 0S72: 42 PCT/ EP112/0(1331 C7 8 (DVMBO- d6f) 10.85 (s, 1
H), 9 07 {(8)-3-14-(2,6- Dacfﬁerqbanzqylpmmcapmmﬂk%{a_[H4-nl9'°®snf%nesyl PRyl 8. 00 (d,

, 275615-2(’)(,1@},%@%-}]9?K%%héﬂg%@me&yﬁés&m 1H, 325 (m 1H, 3.05 (m 1

' (S) 3-[ 4- (TZeamacompowbwmopﬂamra@)qomtwsqhdz:o{rgtrmqmouad [op Prapiapadion di ne 1su

| f | ph I h .13
ol Sas oty DRSO Rnafe IR nd  PRESIIE Bedld 0 1Y
g, 0.42 mﬁxbmplem di chl oronethane (2 m) and diisopropyl et hyI am ne 1o (0.16

(s) 2 ani no- 3- pADPGAREHR IR Sertbbut Bty AR APbl bhit 2601 788deny
ester hydrasg 38 (g @H),07. 20 (dg 2H),. 6364 (@TOH), 4e680(mtli 1iH) 065 g 13 hy e neH) 0. 229,
1.68 mmol ) in dichloronmethane (2 m) was added. The reaction m xture was

allowed to warmto roomtenperature and stirred overnight. The reaction
m xtur®e WEXAMPLE48 w th et hyl acetate and washed with 5% 15 CItI‘IC acid

1£|1:)t (Tr Zad gﬁhgé“' g%an%fgafﬂf?a‘E{"V ne %I’-}%& €?4'q*ﬁgé’%8§?%|? : IEde oi |l was

purified mhehyqsﬂmd:d}pﬁfmbmgra%[my (hexanes et hyl acetate 1: 3) to afford t he

title co as a wit 3 32 1

7 o5°(a ey Sty Campeitid M) Hasgerehared o s scrnocssy of SoaiiS T v 1 1y
4.42 (d, fh b‘l)o-l si§-iff @ strfiilar SdnneBtoldxatple 3H), 3.10 (m 6H), 1. 60 (TT) 4H), 1- 22
(m 2H). EXAVPLE 76

(S) - 3-F4- (2, 6- M-BHREIGhbenzoy! ani no) phenyl ] - 2- { 3- met hyl - 3- [ 2- (pi peri di ne- 125
sul fonyl ) - phenyl (bmacbiéxe} pnroom wma)agtszi%sT hg)t aubqacgnpwml 4. 26785 @Y was
prepared fromthe conpou Ex g ysis in a simlar manner
to Exanpl &t 7§0{fD|\,§d} a@p d1%1")7§5{2§d gy fm921H>(&°°1("H)2H)7 58 (m 8H),
7.15 (m 3H), 4.25 (s, 1 H)) 3.08 (s, 3H), 2.93 (m 6H), 1.37 (m 4H), 1.10
(m 2H). 30 EXAMPLE 77

(S) - 3- (4- FXAMBLES 3823 or opyri di n- 4- yl ) net hanoyl ] ani no} phenyl ) - 2- ~3-[ 3- (1ph
enyl %harmé&é RBRP¥LALY @b@hmﬁég@al fForRGhél 1ilib eotrigoliRd WP IRrepardiorRS &t ai ned

as a white soli d rom 1-(3- Am nophenyl)-1 35 phenyl net hanone and
(S) - 2- Ani rHsing- t{sqcpr(rgpgnglng e/N yesnecinelys following the procedure as described in

Example 1 and Example 2. The ESI/MS data, HPLC retention times and yields are

summarized in table 1.



WO 02/ 05722 PCT/ EP02/ 00331 | 8 carbonyi)am no] phenyl } propi oni ¢ aci d net hyl

ester

( DVBO- d6)wo b5 S,

7.25 (m

3H),

6.50 {d,

1 H, 9.0

0 (s, 1H, 8.

1 H) 4.50 (msa11 H),

80 (s,

2H),
3.00 (m 2H).

hydr ochl oride foll owi ng the procedure described in Exanple 24. 8

7 pé9/eei/003310H) )
5 EXAMPLE 78

(S)-2-[3-(2-Benzyl phenyi ) -3-net hyl urei do] - 3- (4- ([ 1- (3, 5-di chl oropyri di n- 4yl

) met hanoyl ] am no} - phenyl )'pr opi oni c ach

t hyl

ester The title conpound was

obtained as a white solid fromthe conmpound of Preparation 11 to and
(S)-2-Am no-3-{4-[(3, 5-di chl oropyri di ne-4-car bonyl ) am no] phenyl } propi oni c

10

acid nmethyl ester hydrochloride followi ng 'the procedure described in
. Exanple 31. 8 (DMSO-d6): 10.79 (s, 1 H, 8.74 (s, 2H), 7.44 (d, 2H), 7.32
to 6.82 (m 12H), 4.36 (m 1 , 3.68 gm 2IH) ESBMS6| (Retedtipn P. 84 ém 2H) ,
2.72 (s, 3@@@3{5 EXANP 79 Molecular Ti Yiel
(9) - 2- [ 3- (2B | phenyY) - 3- et hyl ggalig] - 31 (4™ E1- (3, SMechi brgayri dii n- 4yl
) met handy|l ] am no} - phenyl ) propijoni ¢ acid The |t [M+4]"cpnmpdqniin) (14% S
prepar ed f+om-the-conpoundofExanple 78 by-thydrelysisin-a-simlar anner
to Exanplle 2. 20| mp.o 153 C § (DVSO d6): 13:].89 (s,|1 H, 8.80 (s; 2H),
7.52 (d, 2H, 7.p 70 &M| 1 , 4. .30 ( ,13.76.{m RH), 2.95 (m
2H), 2.81 (339 3 @%PEES 80-8%%@%”@8@ (:onégg?m; we?%asynthe@zed from
conmpounds| of the| prepamations |6, 7, 12, 13, {14, 15 and 16 and
(S)-2-Am|no-3-{4}[ (3, 5-di chl orjopyri di ne- 4cafbonyl ) am no] pheny| } propi oni c
acid net hyT—estef nhydochloride, TolTow ng §ne procedure as described in
Exanpl e 31 and Exanzgj\%%. The ESI/ M5 dat a, BHPLC refention tipes and|yi el ds
are sunmari int en.2. 30 /| 22 P EPD2/ 1 TABLEA2
Exanpl e R2 ecul ar Folfyl aESIC)'%SZQ:%Zl\(“b‘l‘?g2 734 e o
R
21 _O’ NH ’ ngH24ClzN4OBSZ 648 16.8 32
»e
22 o”? H » C2oH24ClaN4OgS 628 16.8 60
Cle |
23 Sf oM | CagHasClLN:OsS | 627 10.1 43
5
EXAMPLE 24

(S)-2-[3-(2-Benzylcarbamoylphenyl)ureido]-3-[4-(2,6-dichlorobenzoylamino)

phenyl]propionic acid

a) To a solution of 2-amino-N-benzylbenzamide (0.23 g, 1 mmoal) in dichloromethane (2

ml) was added a solution of isocyanate from Preparation 1 (0.39 g, 1 mmol) in

dichloromethane (4 ml) at room temperature. After 48 h, the reaction mixture was

fitered and the solid obtained was dissolved in dichloromethane (50 mi), washed with

hydrochioric acid 1M solution and brine (2 X 50 mi), dried (MgSQ,) and concentratedin

vacuo.



me [MH +Retention Time (mn) Yield
(9% 80HC3aH3, Cl ZN5(5613163081MeC3, H33Cl ZNSOS627162182Pr C~H37Cl 2N505655151583

~C~H3~Cl 2poQbfesmnls: 91084Pn PCT/EP02/00331
. C35H4, Cl ZN50568310. 62085BnC3~H3~Cl 2Ng0570310. 21686~C3~H~Cl ZN50510910. 914 5

EXAMPLE 87
S)-3- (4. (350 C _ e
(93 (4 of Vil aE BRSP4 1

' o%propyonlq aci _

title conphdd.Oefsgobmineipaadhen advied@nddhe degatiomminurecyap slirrryl afroom

Preparati £t

. (S)- 2- Ani ﬁ%}”@‘?@g%( O, 3 i T SRy e o ea T By & neTRem T PrSSi oni
acid i o mad@éition ekeancenlyated dhdrochidec agd I(Owimiy thaeryroaedwas ekbziced bed i n

(B, it ot ViRa6H, and Buifealitn of b, hrdifetdgionititonchofding fetntgbly [ D8
6H), 1.4010r) yielded tiedkeRtommand §0.25 g, 41%) as a white solid.

(S)-3-(4-{[1-(3 5_—&'# | or cpyri di n-4-yl) met hanoyl ] am no} phenyl ) - 2-{ 3- net hyl -
3-[2(pi peridi ngf-'pl'- onyl ) phenyl Jurei do}propionic acid. , The title

conpound I(200/c) 5 \BRISP-gdan 2do lf(uss;)gm,hﬂ).GQD(rﬁEgl;gdloojs (Exalﬁplcg}ezcg@ b’jll)bbggr(@,l ysils
inasimlar manner_to_Exa ...mp.: ; (s,

H, 8.80 () 214 §m-7?@67|(%§,(rfrrg Bﬁﬁv,e-‘% §81k{h4'4§-‘5§%H§'. ‘ﬁ?’\/?% $§ O1ymn gl "%)m 1
H, 3.145 08 @&MH).2.98 (m 6H), 1.44 (m G6H). WO 112/ 0S72-42

PCT/ EPO2/ 011331 7(1 EXAMPLE 89

(S)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)net hanoyl ] am no} phenyl )-2-{3-(2-(4ne
t hyl pi per E4AMPLE 2811 f ony. | } phenyl ] ur ei do} propi onic acid nethyl ester The

L te:ogr O MRt PR, ABhEkyIES Ao 1pHenY Furdal3-{4 3 /B-5ilR1o? 8BRS fnfiho)
(S) - 2- Ani phedylproplohidacidchl or opyri di ne- 4- car bonyl ) ani no] phenyl } pr opi oni ¢

acid neth st er hydrochl or.i de,foll ow ng.the ocedure desgribed i
e oS e il Bhmedrshiat StafiSy &8 ayiie Sy S5 Pbe SR ad SEPpaRon) ¢ o
(d, 1 H), afd2Gnfife-Ncyidohexyltfiehzamidedblowing B2 précaduliescAbet?in(Exambledd. 3. 64
(s, 3H)) 2.95 &m-?-}@o 2.26 (m 4H.}, 2.12 (s, 3H).
P C :
" § (DMSO-d6): 10.67 (s, 1H), 9.86 (s, 1H), 8.37 (d, 1H), 8.13 (d, 1H), 7.52 (m,
(7H), 7.29 (m, 3H), 6.93 (t, 1H), 4.25 (m, 1H), 3.75 (m, 1H), 3.04 (m, 1H), 2.84 (m, 1H),
20 1.78 (m, 4H), 1.59 (m, 1H), 1.29 (m, 5H).

EXAMPLE 26 .
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyi]-2-[3-(2-phenylcarbamoylphenyl)
ufeido]propionic acid
25  The title compound was obtained as a white solid from the compound of Preparation 1
and 2-amino-N-phenylbenzamide following the procedure described in Example 24.
m.p.: 184°C '.
5 (DMSO-d6): 10.66 (s, 1H), 10.40 (s, 1H)l. 9.26 (s, 1H), 8.12 (d, 1H), 7.72 (m,
2H), 7.61 (m, 1H), 7.55 (m, 4H), 7.45 (m, 1H), 7.34 (m, 4H), 7.22 (m, 2H), 7.10 {(t, 1H),
30 7.02(t, 1H), 4.26 (m, 1H), 3.03 (m, 1H), 2.83 (m, 1H).



i 0 EXAMPLE 90

(S)-3-(4-{j1-(3,5-Di chl oropyridin-4-yl) nmet hanoyl ] am no} phenyl )-2-{3-[ 2- (4ne
t hyl pi perwoion@s7ssul f onyl ) phenyl ] ur ei do} propi oni ¢ aci d ThectigphgoaeimpPound
(46% was prepared fromthe corrpound »f Exanple 89 by 15 hydrolysis in a
simlar manner to Exanple 2. mp.: 189C 8 (DM5SO-d6): 10.94 (s, 1 H), 8.78

(s, 2R, %)é’uﬂw gg2t H) 794(d 1H} 7.58 (m SH), 7.18 (m 3H), 4.02 (m
1H, 14 (s, 3H). 20 EXAMPLE 91

(S)-2- [3 ((5) @mﬁm@m ef@u&nammnwl)nhe@wugm@o}(mq (216-gi;Fomdbenzayt opyr i di
n- 4yl ) met E@,}o ropionic acid nethyl ester The title conpound

: vvasyo%)t ai %gﬂg@h%ﬂ]( g@ﬁ%/%afrg%tlhe colrrpound gf Preparation 17 andrrp

(S) - 2- Ami riheditle sompgumsl Wi Abteined asiadwhite solidrdsn thel Jamaauoil o Engharaticopi oni ¢

. Bxanpi & Enoy 2R AEERgEEh '98"%%%‘”%%*‘?%@ BUEdlli, SEREREPR 15 1,
(d, 1 H), Exag®le(2#. 1H} 7.72 (d, 1 H, 7.58 (m 3H), 7.22 (m 3H), 2142

1 H, 3.62 3.66 1 2. 96 2H), 1.90 to 1.42 (m 8
gg]EXAI\/PLEQZ .5 2613k (m H) (m 2H), 0 (m 8H).

(S)-2-[3-(2-Cyel DW@&@)@SNSBQEMI-WQ@E'JSUT )@Cﬂg-@n(ﬂﬂ{ [8l1% &, 5|1-9I¢hégrh0pyrl di

n-4 yl)meth I]am enyl ) pr.opi onj ¢ aC|dTet|tIe conpound

pr epar ed ﬁ'ﬁn?gﬁét 35%@5118“0?"”5@ kel 149y (Rydfdi 396 ém; gH %?»E‘n{ma*rH anner
to Exagpl @.65 (m3BHY) 013 833%H), 00 (R26A5H72- 42 PCT/ EP02J011331 71 S (DWVBO- d6):
10.88 (s, 1 H), 8.82 (s, 2H)) 844(s 1 H, 7.94 (d, 1 H, 7.74 (d, 1 H),
7.58 (m 4H), 7.20 (m 3H}, 4.26 (m 1 H), 3.66 (m 1 H, 2.96 (m 2H),
1.96 to 1.=6AMPLESS). . 5 EXAMPLE 93

S) - 3- (4- 1- 35-Di'h|oro ridi n-4-yi)pet hanayl ] am no} phenyl -~3-[2-(2ne
AR SR TR Rl D IAR o I AL DR LA e et
corrpound \Whenpipprdbliifc asida white solid fromthe conpound of Preparation 18
(S) 2-1Am Adéeditle sompaundt was pPtaines we iadwhite splid dropb el JeaRoNBY h ErgAafaticoi oni ¢

acid to L ¥ din
Ex:arrpl 0 g\iahmse a(rﬁbﬁ/és Wteh}ﬁiﬁy?é‘é?hlo SQﬁmio‘sé%ldeul-%?Wer&oéé&ﬁré’dﬁé%%ﬁﬁ’é&ﬁ é&}%ﬁﬁu 5 e s

(d) 1 H, 784"'(@1%19) 756(m4H) 7.18 (m 3H), 438(m1H) 3.58
(s, 3H), 2.94
(S)-3-(4-~[1- ér@l\ﬁ@ﬂ?oro r|d|n %557 St fiarioy(Falin &1 BnEny - 558 47 2- (2ne
t hyl propaﬁ’bDZZ 29Kt @Hylhﬁléﬂym)uﬁéﬁdb}wf oﬁﬁarﬁm1bj¢.|3;|02 (m 1H), 2.83 (m, 1H),

20 1.37 (s, OH).

EXAMPLE 29
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-[2,4-dichloro-6-(cyclohexyl
methylcarbamoyl)phenyljureido}propionic acid )

25  The title compound was obtained as a white solid from the compound of Preparation 1
and 2-amino-3,5-dichioro-N-cyclohexyl-N-methylbenzamide following the procedure
described in Example 24.

m.p.: 202°C .
5 (DMSO-d6, mixture of rotamers): 12.85 (bs, 1H), 10.68 and 10.65 (s, 1H,

30 minor/major), 8.24 (m, 1H), 7.66 (s, 1H), 7.51 (m, 5H), 7.28 (m, 1H), 7.17 (m, 2H), 6.56
(m, 1H), 4.21 (m, 1H), 3.59 (m, 1H) 2.90 (m, 2H), 2.80 and 2.65 (s, 3H, minor/major),
1.80-0.80 (m, 1OH)



The title conmpound (38% was prepared fromthe corrpound of Exanple 93 by
hydrolysis in a simlar nmanner to Exanple 2. mp.: 228C 20 . 8 (DMVMSO d6):

10. 90 {S,wé ohfhs728 80 (s, 2H), 8.72 (s, 1 H)) 8.02 (d, 1 H)’CT/ZZP%O((}E@ 1H,
7.62 (m 4H), 7.22 {m 3H), 4.38 (m sk H), 2.94 (m 2H. EXAMPLE 95

(S)-3-(4-{[1-(3,5-Di chl oropyridin-4-yl)net hanoyl ] am no} phenyl )-2-{3-[2- (725
nmet hyl t hi %@EQE%pyrazi n-3' -yl sul fanyl ) phenyl ] ur ei do} propi oni ¢ aci d
nmet hyl ester € title conpound was obtained as a white solid from

2- ( 7- Met hy(iS}y- E+{MZ)-Kch39h4)gymaﬂ1ylhﬁhryémuym-ﬁnyléglwtm'lw\lyﬁmméo}aw (2,6-di
(S)-2-Amn hl or, . d1 e car bonyl ) am no] phenyl } pr opi oni c

¢+ acid net hyﬁ%lor énlé@gﬁ&%ﬁ (@P.%( PG n‘% the 30 procedure described in

Exanpl e 51The8ntl(9[d\18®odﬁc) waﬂ@b%e@sas aLwhme s8lid3fPonf she 2ddppouhdSd Rrepardtidgd)1 8. 18

. °5 52 8 2 e eygndf st BBt pdho s Ripdsbiregiecrdad® (™

(S) 3- (4-{ib Exérﬁp!ézalchl oropyridi n-4-yl)met hanoyl ] am no} phenyl ) -2-(3-[2-(7nme
t hyl t hi eno[ 2, 3- b%p g\‘@an 3-yl sul fanyl ) phenyl ] ur ei do} propi onic acid The
title corrpound Oé& s prepared fromthe conpound of Exanple 95 by 5

hydrol ysis in I .50 o
y 0 IXI)I 8| 3 ©MB l_-D@B W@(oﬁ&atﬁé%mﬁ@(%smng 10]{%3@ QH? mi H4n§ )7) 20 (m

SIH) 4.42 7~%‘Mm (15I‘III)7IQ(@44I(*I:169§H)“ 1h1),78849 é™, mmgsdmmma_@@n 1H), 3.00
(S) - 3-{A- {(fnl 263 ﬁséﬁf@bes?@eu eHifbr af&.ér@ﬁ anay) 1 ara. aqbre@\erqu] 2-{3-[2-(3,5

dlchloropyrldln 4 sul'f anyl’) phenyl i do} pr opi‘oni ¢ aci ester The
title conpound was obtained as a white solid from
2-(3,5-Di nggﬁpggr di n- 4yl sul f anyl ) phenyl am ne and
(S)-2-Anm 5-di chl oropyri di ne-415 carbonyl)am no] phenyl } propi onic

IR # % Me@mtmemmwemwwﬂez - etRduaido b2 bal | n
Eraml e SiondoRERy RN helimteichithedyBhyl st 870 (5, 24, 852

(s, 1 H), , 6.92 (m 2H), 4.54 (m
1 H), B. 68 seutigryf thgcaopqund frA) Pr@@re@mﬁqumoe mmol) and the isocyanate

I I
gs% 23( g45{| chf:J %E){}]roﬁ 8r2§%Psulrﬁrg§9|¥r§ g%gé{t@%u%e%“ wf%ﬁé%@@%@ é%I%“I“h
':1 i EI I eI conp'ﬁlembldtm@v?m?@nmve@m esdcdor and ltHeerZesdgpowsdpm‘gtidbedgtmtgigVO eguél
rolysis. i , : : _
100a 15, Sapelyd ) B'Ph WG A T MRS G’ Bolifiea SAdinC TSR )
7.58 (d, 2kbextracté® with ethi)) acéta®6(q m 1@HH). FhdGofmhinet bBiganiR. 8drachy wake .
EXAMP

(5). 3T YRGS consseately, i SPUTaHe SRSMARRIRRTALS 418 MUY BHRA1G ™. £ 2. (pi p
eri di nel- swithf sodidm shiphyte] Gitered ahprevpparated wded revikichy Ipresstuey. The obtained
crude oil was purified by flash chromatography (hexanes:ethyl acetate 1:1) to afford the
title compound as a yellow solid (0.1 g, 25%).
8 (DMSO-d6): 10.70 (s, 1H), 7.59 (m, 5H), 7.18 (m, 7H), 4.30 (m, 2H), 3.10 (s,
25  3H), 2.98 (s, 3H), 2.95 (m, 2H), 1.55 (m, 8H), 0.85 (m, 2H).
EXAMPLE 32
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]-3-methylureido}-3-[4-(2,6-di
chlorobenzoyiamino)phenyl]propionic acid
30 The title compound (0.06 g, 62%) was prepared from the compound of Example 31 by
hydrolysis in a similar manner to Example 2.
m.p.: 201°C
& (DMSO-d6): 10.67 (s, 1H), 7.60 (m, SH), 7.40 (m, 2H), 7.25 (m, 5H), 4.28 (m,
2H), 3.00 (m, 8H), 1.76 (m, 2H), 1.16 (m, 3H), 1.35 (m, 3H), 1.00 (m, 2H).
35 :



The title conpound was obtained as a white solid fromthe conmpound of
Preparation 3 and the conpound of Preparation 19 follow ng the procedure

descri bedyd 92/5=29aqyl e 51. 8 (DMSO-d6): 8.46 (s, 1 H), 8. 82pé1i/Ep@2I7ﬂ0,33|8 54 (d)

1 H), 8.42 (s, 1H),812(d, 1H, 3 7.89 (d, 1 H, 7.58 (m 5H), 7.25

(m 3H), 4.45 (m 1 H, 3.64 (s, 3H), 3.00 (m 6H), 1.40 (m 6H). WO

112/ 0S72- 43 P02/ 00331 73 EXAMPLE 100

(S)-3-{4- FFAB%}ES Di chl or opyri di n-4-yl ) met hanoyl ] am no} phenyl )-2-{3-[2-(pi p

eri di nel- §t&Ealg-(Hhinydenzeneiliony)thiophenadytureido} E) 2,6dishdaropound (23%
was prepa by hydrolysis in a simlar

. manner togégz #m@%ewymgg@@e@%@ﬁé 11.32 (s, 1 H), 9.00 (s, 1

H), 8. 78 Ibe title e§mp@urei2wvdehtaibeddps aButHR sotid frsan)wp c@mpould of BreffacatiBn @2 (d,

Z 2, rf&jn (%E%w lordepBeddlligathtnioprt 3 Bmite! iowind the Focdulid veddinds 0 (M

(S) 3- (4- i Bxafib3Di chl or opyri di n- 4-yl ) met hanoyl ] am no} phenyl ) - 2- ~3- met hyl -

3-[2(pi perazin ) n re i 15 A
m xt ure of con%&%ﬁgg\kragﬁ/f’%gﬁﬁ'rép gﬂ {l’% %%9(2)@ 3%072; (W'qﬁdﬁﬁ}z&%sgene
(0.061 g, 7Q03h, BARI7.18 (@, dHREBE(d 2H)T)8@s 1head. 2Ol (ABHGMEC1T on, 4. h. The

sol vent was renoved under reduced pressure. The crude isocyanate was slowy
added to a sol ution of

(S)-2q6m EXAMF[LAE$43 5- di chl or opyri di ne- 4- car bonyl ) an no] phenyl } pr opi oni c,
acid neth droch or i 0 25 63 mmol ) and tr m ne (0.063 g,
0. 63 nmol ;IS)Z{’O #-@r rI'\'P!’ﬁ’ (‘ZSW'QPW%’HB’%’%@ .ﬁ%é 25@& Pon ni xture
was sti rrggnﬁ |5.ﬁp,|a),§|ﬁmwpa¢;¢wﬁ.cq¢ﬂj ni ght. The precipitate obtained was

col l ected iltration, washed several t| mes with dhﬁ?hl oronet hane and -

o g undzhd sie tmpornd (ATB Was proared o the darpeun 4f BraERie. B &5

sol ution m}drblyrgléwgemmawahﬁl@rtbmxdmapé@e (2 m) for 2 h at room '
t enperature he sol vent was renoved under reduced pressure to yield , the

titlel®5 conpolR: ¢&°€ g, 25% as a white solid. b (DMSO-d6): 10.82 (s, 1

H, 8. 78 (s 2 ( 6 0q¢d, 2H)
0 25 (m oy Syoysgisl Mk ub, Bud b e 2850l e B G PR (A 5
EXAIVPLE 1@&) 36 (m, 8H), 7.23 (d, 2H) 4.32 (m, 1H), 3.05 (m, 1H), 286 (m, 1H).
(S)-3-(4-~[1-(3,5-Di chl oropyridi n-4-yl) net hanoyl ] am no} phenyl) - 2- ~3- et hyl -
3-[2( pi perazi ne-1-sul fonyl ) ph~enyl Jurei do}propionic acid The title conpound
(10% wasEXAMPALEESS from t he conpound of Exanple 101 by hydrolysis in a

o Th 2 "IPRI AR Gy aG b SRR ARyt 1
(d, 1 H), pBedd]propiobidhcidInétby|(eatedH), 2.74 (m 9H). WO 02/ 0S72: 12
PCT/ EPO2/ % Ja?’giﬂ'reg'stolution of triphosgene (0.084 g, 0.28 mmol) in dichioromethane (1 ml) at.
0°C was slowly added a solution of 2-benzenesulfonylphenylamine (0:2 g, 0.87 mmol)
in dichioromethane (1 ml) and the mixture was stirred at Of’C for 15 minutes. After that,
25  triethylamine (0.17 g, 1.74 mmol) in dichlorometha'ne (2 ml) was added dropwise at 0°C
and the reaction was allowed to stir at room temperature for 3 h. To this solution a
mixture of (S)-2-amino-3-[4-(2,6-dichlorobenzoylamino)phenyl]propionic acid methyl
ester hydrochloride (0.35 g, 0.87 mmol) and triethylamine (0.9 g, 0.87 mmol) in
dichloromethane (2 mi) was slowly added and the resulting reaction mixture was stirred
30 at room temperature overnight. The volatiles were removed under reduced pressure
and the residue was purified by column chromatography (Flash Biotage,
dichloromethane:ethy! acetate 3:1) to yield the title compound (0.26 g, 50%) as a white
solid.
8 (DMSO-d6): 10.75 (s, 1H), 8.50 (s, 1H), 8.16 (d, 1H), 7.92 (m, 4H), 7.60 (m,
35 9H), 7.25 (m, 3H), 4.40 (m, 1H), 3.70 (s, 3H), 3.08 (dd, 1H), 2.90 (dd, 1H).



EXAMPLE 103 (S}-2-[3-(2-Benzenesul fonyl phenyl) a reido]-3-(4-{(21-(2-ch
| or o- 6- net hyl pyri di n-3yl) nmet hanoyi ] am no} phenyi)propionic acid 5 To a
suspensi oRo@kneh! or o- 6- met hyl ni cotinic acid (75 ng, 0. 44ciTEebiodzs
di chl oronet hane (1.5 m) oxalyl chlorigde (42 pl, 0.484 mmol) and a drop of -
DMF were added and the resulting solution was stirred at roomtenperature
for 4h. T \ﬁ@,ga%;, ges were renpved under vacuumto give a solid that was
di ssol ved Tn di chi oronet hane (2 m ). This solution was slowy added to a
stirred sdBu2[d(R-Bénzenesutfomdphemyt)uPeidphd-444(2A-dichlomberdaylaming). 44 mTDI)

Et 3N (0.1 and a catal ytic amount of 4-DVAP in
- di chl oron&h%hxg‘}?g?orﬂi; E'g')rﬁjd the reaction m xture was stirred overni ght at
r oom t enpdihattiie eomphend €atd g,058%) wauprepavas fione thed¢dmpoedd wif ERample 35 by

di chl or.ongg e. (. m..). and sat urated agqueous NaHCO03 (2 x 30
) and ”?’\VH%FY(”;@d’?%Sj'T“}afﬁ'E”S?@%? "]prlfygr was dried (MyS04} and concentrated
under reduced mpssmt’e The resi due vvas 15 purified- by flash
chr omat ogr aphy ( é" ield
(S)-2-[3- (2ben§éP&!§§P—fﬂé}nﬂ|0p7r$eﬁy|15*Q:r?e‘i*%&ﬁ]--1 D 30B[ (. {0).chPDLSD-EDnd&Ryldpyri di n
-3-yl) met hayoybaga Ned), PR bRY IO, eHRCA sh (B RY 4 BStRI 1K1 4 06T8e, ADN - A
sol ution I(;Q?ﬁt he geo i abo@e 1217 w g (IE yand |O—|)17 Owgwg ﬁ-g
mol ) in 286 @HyHhef uran (2. 5 m) and H20 {2 5 rﬂ) was stlrred at room
tempergture for 2h. The 20 organic solvent was renoved under reduced
pressure and the resulting agqueous solution was acidified with acetic acid
until pH £EXAMBLBREci pitate was collected by filtration to obtain the title
compound { o bfHlordichzoyigindinfo e dRdiRE-1.Hffony/ 57 (s,
1 | 63‘;)29 [ﬂ? or zoy J;rp %-@ﬁ-gplp i 8-S odnjy )?henyjlp7 £9
(m 6H) wrmgokmomnﬂa amvi%h(/hestgH) 4. 30 (m 1 H) 3.07 (m 1 H) 2. 86
{m 1 3t tn'éd%%‘*a te solid from th d.of P tion 3
(S)-2- [3 ( egélﬁz(cgrr? sul Wen ur\gPldeo o rorr_1 ec_:o(m ou_ndlochlreopra(r)%gclvpl di n-3-y
| )30 nist handy (§aemisPphiEnig) ?jﬁl@ipfobﬁn@mml@ pheny propionis @eifpaety! (Bteh was
prepared f ne from Preparation 20
ina sinl Hé(e'tgcrrﬁ'ﬁﬁdeérjfc’ﬁ&@% ‘?'%édur&dé%”ge@@ %Hi'its ?SDIVBO d6): 12.90 (bs, 1
H, 10.67 (s, 5 (BMS@Gddp 1@575 (5, M), &346105 (4), 8.08N)(d, 805 .9(d; 38),17.8§ (m7. 95

oty 0, 20 T $51g09 gebuly Mg g R oo gt = 1
S e 2101331 7~ EXAWPLE 105 |

(S)-2- )8%“?5 gesul f onyl phenyl ) urei do] - 3-{4-{(1-{3, 5-di net hoxypyr| din-4
-yl ) e hano ant no} phenyl )propionic acid 5 The title conmpound (39% was

prepar ed f(SpBi[44:6-MichlovdbePzepamind)phemt]-243+H2-friparidine-1-swfarylepenyl i on 20

foll i bed in Exanpl e 103. .. 196 C 8 (DMSO- d6):
12, 88\M(Eg J,E%ﬁ?,grgﬁg,fiﬁﬁg?@esgbf 8 48 (2,np1eH), 8. 211p(s, 2H) 7.592 (m 4)H),

7.85 (d, Irhe) title7 corhpound G2O%) Wad3preparedHyom AthgocgmpoundHpf Ezample( 87 BH) ,
3.06 (m : ]hylapdlysgs% %'s?rgila(r%an%erpo'E%M%E 106
25 m.p.: 225°C ) ‘
5 (DMSO-d6): 12.72 (bs, 1H), 10.71(s, 1H), 7.92 (m, 2H), 7.55 (m, 7H), 7.25 (d,
2H), 7.16 (t, TH), 4.33 (m, 1H), 3.07 (dd, 1H), 2.87 (m, 5H), 1.43 (m, 4H), 1.35 (m, 2H).

EXAMPLE 39

30 (S)-2-{3-[2-(CyclohexylmethylsuIfambyl)phenyl]ureido}-3-[4-(2,6-dichlorobenzoy|
amino)phenyl]propionic acid methyl ester
The title compound was obtained as a white solid from the compound of Preparation 2 -
and (S)-2-amino-3-[4-(2,6-dichlorobenzoylamino)phenyl]propionic acid methyl ester
hydrochioride following the procedure described in Example 35.



(S)-2-(3-(2-Benzenesul fonyl phenyl ) urei do] - 3- (4-{[ 1- (3, 5-di bronmopyri di n- 4-yi
) met hanoyl ] am no} phenyl ) propi onic acid 15 The title conpound was prepared

from 3, 5-wolmesiysoni cotinic acid (prepared accordi ng to plag/epeihrg of Cu,
Y. G and Bayburt, E. K Tetrahedron dzett., 1996, 37, 2565) and the anm ne

from Preparation 20 follow ng the procedure described in Exarrpl e 103. mp.:

231 C20 b : S 04,87 1 8. 49

(s, 1 H;) 8(85\3/% 101%%?‘ @p@%}é 1H]’3ﬂ?5 e gdo% ' Hw §§88§( 7|EJ)("7 30

(m 3H), 4I|'B;L7(Sﬁh m16|=|) 73205 Zl‘ﬁ] |710I€9 2H2.. 8%5 (m 1H), 3)68 EsX;&MPILbESZ(}ﬁl M), - )
S) - 2- ( 3- -3- [ 4: (,2,6- di '

- ﬁlyl)] pﬁopl(%nd? aC|g§Ué€@ @h?%}s (g skc@ %é)(ﬂzgﬁ(gﬂ: bsggeﬁggrdghmygg)p ©

(112 ny, 0 64 mmol ) and the am ne from Preparation 20 (300 ng, 0.66 nmol)
in Et O K‘%% heated at 50 C for 1 h. The reaction m xture was then
* cool ed to RlaBHBCN (166 ng, 2.64 mmoi) was 30 added. The reaction

B‘I xture Wa(§)-2t{B+[2-(aquiohexmmetrmtmgfammmhéoyl]lﬂhldme?e[mqram;admglﬁpw&nzbypnefl
et ween ; . rat ed aqueous NaHCO- {30 . The organic | ayer
e LTI AT LYo and bri ne

was sepa _ rat ed aqueous NaHCO03 (2 x 30 ml) and brine
(30 nl) arihedtiileedogribGdt)(52%havasoprepatedwasmr teDuatpoundv ot Exampié Bhepy esi due

purified flash chromat o %/ to 1~:1 hexanes/Et OAc) to give the
title congﬁﬂﬁ’&’ SBJ86 S\%’é'?{d“aq”f‘fp Exa"‘(ﬁ%ﬁozl 0872~2 PCTLEP02/ 00331 76 b
(CDC13)p: 8.70 (rﬁi -486dC 804(d 1H)) 798(d 1H) 781(d 2H), 7.46

5H), 7.20 23 (d, 4. 68
TR (ngsk%dw 1070 Gy B 8D 1§ AHIOHES (& 2RI OB, .56 (-

(S}-2-3- (4B4) Bﬁﬂ@%eﬁ%fﬂwﬂ)’{dpbﬁ?ﬁ ‘)1”(te1l-¢50]4'33 hﬂwﬁ% ﬁAﬁ'krﬁthromr@ﬁeﬁW no) phe

nyl] propionic ac | e conpound & epare conpound

of Exanpl &-8d{EdpiHhg¢ddEy3iks 11481 (”é)vﬁ"Hg1 ﬂémp’t“dbé @.dE8cribed i n Exanpl e
2.. 10 mp.: 116 C 8 (DMBO-d6): 12.72 (bs, 1 H), 8.47 (s, 1 H, 7.94 (m
4H), 7.81 1 H, 7:52 (m 6Hy, 7.39 (m 1 H), 7.21 (t, 1 H, 7.03 (d,
2H) , 61566é)6‘\ME|-§415 67 (m 1 H), 4.37 (d 2H) 4.18 (m 1 H, 2.94 (dd, 1

, 2.71
|(_i)S) 2-[ 3- E(gg%éiéenes onzijdﬁgﬁ%g&“é oEeF%%y 3’"J‘°3R1’%'}yélpyn di n-4-yl me
t hyl } ani rRspplesinagid methpkesderaci d net hyI ester The title conpound (50% was
df di t
Pher et nod " argcarabaty AL OMEL BE shan AP KRN h R ARG SR SRS <! 0 ©
Pr epar at i aming3féi2. ﬁﬁlqmgar@ngylweemhenﬂbm¢mamd metind eplee hdigchi@ideCDCl 3) :
8.78 , 7.96 (d, 1 , 7.83 (d, 2
7. 45 Ez?ﬁ 3{%@”"‘7&%%% ‘éf%d”%mesc'?“é%gnfqam%'e " 7.00 Ed, 2H)H? 6. 69 (él, 2H)H?
522 (d, 1 Hj, SADMSQIS): 11042 (4,169, 880 (RHH). BETEN(&H), 3H9) (1B 700, €.85 (BH) . 25

EXAMPLE 1
(S)-2-[3¥( B‘éﬁ%émneé*dh? ﬁp%He)h %srealH o? O%(T I-[l)(3 5-di chl oropyridi n-4-yl e

thyl } am no] phenyl } propi oni c aci d The title conpound (80% was prepared
fromthe ?f Exanpl e 109 by hydrolysis follow ng the procedure
descri bed

25 (S)-2 [3- (2 Benzylphenyl)ureldo]-3 [4-(2, 6-d|chlorobenzoylammo)phenyl]

propionic acid
The title compound (43%) was prepared from the compound of Example 41 by
hydrolysis in a similar manner to Example 2. |
m.p.: 232°C
30 d (DMSO-d6): 10.68 (s, 1H), 8.18 (s, 1H), 7.74 (d, 1H), 7.54 (m 6H), 7.15 (m,
' 8H), 6.92 (m, 1H), 6.70 (d, 1H), 4.30 (m, 1H), 3.92 (dd, 2H), 3.00 (m, 2H).



- dichloro hane

’ hexanesIEt c

30 mp.: 194 C 8 (DMBO-d6): 12.75 (bs, 1 H), 8.64 (s, 2H), 8.47 {s, 1 H),
7.97 (m 4H), 7.81 (d, 1 H), 7.52 (m) 4H), 7.21 (t, 1 H), 7.04 (d, 2H),

6.64 (d, wooansn2® (t, 1 H, 4.39 (d, 2H), 4.18 (m 1 H), perRPoimizdl H).
2.73 (m 1 H). WO 02/ OS72. ~2 PCT/ ER32/ 110331 77 . EXAMPLE 111

(S)-2-[3-(2-Benzenesul fonyl phenyl ) urei do] - 3- (4-di net hyl car banoyl oxyphenyl)
pr opi oni ¢ g;@'lm:l[@n@yl ester A solution of corrpound from Preparation 21 (300
ng, 0.66 dlnethylcarbanyl 5 chloride (0.12 , 1.32 mol) and a
catal ytic (§h%1h4rf SPichierakenzeyippminaiphenyll2- fﬁ-§2 m%@dfwlwwwﬂuwolat 70 C.

The sol ve mﬁ,cr&lm hWésY ua and the residue was dissolved in
ed with saturated agalﬂeous NaHC03 (3 x 30 nl)
and dried T@W&@@mpphed s*(ﬂsvfdmmwass raewhittoselid foerd ed-phasyiscfanyinhesylamimeand t he

resul tisng 4 ?ﬁ .nBugr fb%ddIQr}foﬂcoFé’ﬁJ& 0% %gg%gprlém(céi&l t%e?hy? ester,

e the trt as ‘an . 8
(CDCl 3) : &yd@cmgrldelfom)vyln@I@?pr(bcbdule aescnaecgia Example 8§., 7.82 (d, 2H), 7 50

Elrans 4|;)H) 72187(‘3 Mg;i&‘ P8 8t Has & 1), €0 &, Bh, 7664l 31302 (R O

(S)-2-[3- (52+Bem&(eme=§ul 700, pHEy49 (m ety p3.68{<, 4+ 3red | 2y, banoy! oxyphenyl)
propionic acid The title conmpound (77% was prepared fromthe conpound of

Exanple 711 by , hydrolysis follow ng the procedure described in Exanple 2.
m p.: 1015 BEXAMPIE ¢DVSO-d6): 12.86 (bs, 1 H, 8.49 (s, 1 H), 8.08 (d) 1 H,

728 (d, Jepbulgbihlerhehzoyaging ghem sz ahadyRutansnenyfired, * )

:Z (I\)/A‘Bft §1$|) PrdpioRickcids) 3H), I2 88 (mOI i !{—l) EXAMPLE 113 25. . ] N
iper |ne i c_aci nzepesu on en

el dol 381 20 RDRATEL AL He AT R ofe REALPR ool BATTBR B0g  wmb

pr epar ed fnyomyésme'ghymalfrmnperrtaammpwmonyl chl ori de hydrochl oride and the

conmpound from Prep%%oatl on 21 follow ng the procedure described in Exanple
111. 38 8 (cpcf™s (s, 1 H, 807 (s, 1 H, 7.98 (s, 1 H, 7.83 (d,

2 0 , 3
?,H)70 7b§ { m %g(ibmsb -86): {010 @4)1)-858 25 ( £d1kHD)1U)15 (-gj 18). {7158 1) 61\-/!\%7(7)% 8872_ 0

PCT/ EP112/5(bb»32312 (re. Q&AWQE? 1hiy 4426M§m h1>H p3-pe kg it - 21%&4%6%% ic acid
4-{(S)-2-[3-(2-benzenesul f onyl phenyl ) ureido]-2-carboxyet hyl } phenyl ester

The title comound (42% was pre ared fromthe conmpound of Exanple 113 b
EXA PLE45( 4] prep nmp nmp y

20 (S)-2-{3-[5-ChIoro-2-(4-chIorobenzenesulfonyl)phenyl]ureido}-3-[4-(2,6-dichIoro
benzoylamino)phenyl]propionic acid methyl ester '
The title compound was obtained as a white solid from 5-chloro-2-(4-
chlorobenzenesulfonyl)phenylamine - and (S)-2-amino-3-[4-(2,6-
dichlorobenzoylamino)phenyl]propionic acid methy! ester hydrochioride following the

25 - procedure described in Example 35.

5 (DMSO-d6): 10.72 (s, 1H), 7.33 (bs, 1H), 8.48 (s, 1H), 8.25 (s, 1H); 7.95 (m,

4H), 7.60 (m, SH), 7.28 (m, 4H), 4.32 (m, 1H), 3.70 (s, 3H), 3.02 (dd, 1H), 2.90 (dd,
1H).

30 EXAMPLE 46
(S)-2-{3-[5-Chloro-2-(4-chIorobenzenesuIfonyl)phenyl]ureido}~3-[4-(2,6-dichIoro
benzoylamino)phenyl]propionic acid
The titte compound (80%) was prepared from the compound of Example 45 by
hydrolysis in a similar manner to Example 2.

35 m.p.: 239°C



5 hydrolysis followi ng the procedure described in Exanple 2. mp.: 160 C S
(DVMBO-d6): 8.46 (s, 1 H), 8.06 {d, 1 H, 7.89 (m 3H), 7.79 (d, 1 H), 7.62

(d, 1 H) ,wéodfiskm 3H, 7.23 (m 3H), 7.05 {m 2H), 4.28 §>ﬂ’r/E1=0i7503313 55 (m
2H), 3.41 (m 2H), 3.05 (m 1 H), 2.& (m 1 H, 2.39 (bs, 2 (s
3H). 10 EXAWMPLE 115 3, 5- Di chl oroi soni cotinic acid

-~(9)-2-[3-(2- | ph b h I
ester The t1 11 8 (DURG5HNG 109075 ek S5 abal'Sa Br g 15 B o Bhabht €BL1 noy
chloride apy 4.be rﬁapgogpgl{i@dj 1%@?(@&;{;1“ on 21 follow ng the pr ocedur e
descrlbedlnExa le 111. 8 8.82 (s, 1 H, 8.63 (s, 2H) 8.08 (d,

1 H 796 (d) 1 h . 7.82 (d. 2H))750(m4|—|) 720 (m SH), 5 43 (d, 1
H, 4.81 (m 1 H), 3.78 (s, 3H), 3.18 (m 2H). EXAMPLE 116 20

3, 5-Di chl oroi sonicotinic acid

- 4-{(9) 22- [EXAMRRAZ enesul f onyl phenyl ) ur ei doj - 2car boxyet hyl } phenyl ester The

title conpeupgs-(XEeAzeMRsub6RRH.& H?Pr@hl rdalmédeo& it L5 by
hydr ol yS|s fo Iovwnztheu rrg%edurg esc??}ﬁe in L‘(arrp Ig HPér?zo% 186 C 2S

30 3S E (BUBCS)PS nyl rgmlwag Hmetbybestels, 1 H), 7.96 (m 4H) 7 83 (d, 1

H, 7.54 (Re §l'@ wo?np%ﬁntﬁ MiasdHDbtaiffedlad B whitd) soRt kRork M2-bénidhesdiforgi-4-m 1
H . EXAWPLE 1

(S)-3- (2 ctﬂpm@anmréwyt agd y(3)= 2261!{!@?2[4((546;;&&?'1!@P%ﬂyylémlﬂqinlwbmnwpure| do}
E” opi qpi C a%fa' rﬁetmﬁtegbé'r W&:B&ﬁmr‘%é@héwlh%fhquroééa‘éré&HEaﬁ?'éHﬂmfmmp% gparation 3

72 mg, O. phosgene ( in dioxane (1 m) was
heat ed at 60 CB( BMSQ}ﬁG) Tag4ds! UdnB.68s, #Ehdvd(duritier?. Bédmétl)pW@QsQUre The

crude iso dj % [ chlo d this solution
was sl owl ?@3@%@ t'o a?'hi 'tni @ﬁ 31?70?(% c)b?r'gggn@q?ﬁbm reﬁa?gtl on 23 (95 ny,
0.30 mmol ) and triethylamne (0.10. m, 0.7 mml) in dichloronmethane (1 m)
and the r%@lﬂﬁ%;‘ eaction mixture was stirred at room WO 02/ 0S72- 42

PCT/ EPU2/. enperature overnight. The reaction m xture was

par t i tlisond8)->3-(@=BenztinekLilforytes-¢idnwph2byiMreida}d-[4eR6-dichbrabrremys  NaHCO3
{20 m). separated and washed with saturated aqueous
NaHC03 (Ze{gfgg)rp#?g?yli%aﬁgoﬁ%é\@i?zo m ). The solvent was renoved under vacuum
and t he r dbedite pompdured (267 ) Was hpreparedreftang rthe hsonf@ubdt of Ex&imgle 47 by

hexanes/ Et OAc und (129 ng, 79%. 8 (CDC 3): 8.70
(s, 1H), ryaig S'eﬁnxfﬁ'h@' H%%?%h%r%%( '7.50 (m 5H), 7.30 {d, 2H), 7.14 (t,
1 H), 5.38 (d, miptp42°€. 84 (m 1 H), 3.78 (s, 3H), 3.20 (m 2H), 3.02 (m
4. 1,83 (m_ %%Msﬁﬁé‘):%ﬁ@m, 8.58 (s, 1H), 7.80 (m, 4H), 7.53 (m, 7H), 7.15 (m,

4H), 4.30 (m, 1H), 3.00 (m, 2H).

EXAMPLE 49
(8)-2+{3-[2,4-Dibromo-6-(cyclohexylmethylcarbamoyl)phenyi]ureido}-3- [4-(2 6-di

25 chlorobenzoylamlno)phenyl]proplomc acid methyl ester
The title compound was obtained as a white solid from 2-Amino-3,5-dibromo-N-
cyclohexyl-N-methyl-benzamide and (S)-2-amino-3-[4-(2,6-
dichlorobenzoylamino)phenyl]propionic acid methyl ester hydrochloride following the
procedure described in Example 35.

30 8 (CDCl;, mixture of rotamers): 7.98 (m, 1H), 7.67 (m, 3H), 7.24 (m, 7H), 6.76
(m, 1H), 4.32 (m, 1H), 3.67 and 3.53 (s, 3H, major/minor), 3.49 (m, 1H), 3.04'(m. 2H),
2.86 and 2.58 (s, 3H, major/minor), 1.80-0.80 (m, 10H).



- 0} propionic

| o EXAMPLE 118
(S)-3-(2'-Cyanobi phenyl -4-yl)-2-{3-[2-(pi peridi ne-1-sul fonyl) phenyl ] urei do}

propi oni cwaards7hlpe title conpound (80% was prepared frompehgpeosmound of
Exanpl e 117 by hydrolysis follow ng tdee procedure described in Exanple 2.

15 m p. 140Cb(DIVBOd6): 12.95 (bs, 1 H), 8.43 (d, 1 H), 8.01 (d) 1 H))

795(m %SQAMELE {t, 1 H, 7.60 (M 6H), 7.44 (m 2H), 7.16 (t) 1 H),
4.43 (m 1 321 S)m 2H), 2.94 (m 4H), 1.42 (m 4H), 1.30 (m 2H). 20
EXANMPLE 11@)-2-{3 [2,4-Dibromo-6-(cyclohexylmethylcarbamoyl)phenyljureido}-3-[4-(2,6-di

(S)-3-(2" -Mpdr ggf’wﬁ%emﬁ'wp"%"&h}’ﬁ‘ﬁ’e&ﬁf[aﬁé pi peri di ne- 1-sul fonyl ) phenyl Jureid

e conpound (34% was prepared from
t he conpoulihe ﬁtleom)pr@tm #&9%n was preparedi ingmtthe goropeundr ef dxsmplebdd byn

Exanpl ¢ 137 8.17 (d, 1 H), 7.68 (d, 1 H),
780 (M Mm%'g'sé'bg(swggﬁ@”"‘?ﬁ??"ﬁﬁ%ﬁms 25 (d( 1 H),H)4. 83 (m( 1 H).,H)
.3.81 (s, 3H), ®.F716C 3H), 3.20 (m 2H), 2.98 (m 4H), 1.60 (m 4H), 1.40
m 2H). EXAWP .

ES) 3H%2 Met hé@&@%iﬁwxmp § rotameysy 3285 (B3 1H A&79 (&ulHofy PY3SA&NA Jurei d
0]1 Ig( opi Iorvs mlrawsjomhmot): 7loa (Q?ml}a}lpurw @1826?@ nas (m(rj , BB/ gdz (nf, EWE 4 he Ig@orrpound
(0] a e | S 0 ow._n e ocedur e escri pe in a e
o o ol St 819 iy R B e AB1as: o MElRRBeN AP0-080 68, () 1
H, 8.14,3(1@H).1H) 7.94 (m 2H), 7.64 (d, 1 H, 7.54 (t, 1 H), 7.34 (m
2H), 7.25 (m 4H), 7.18 (m 2H), 7.01 (t, 1 H), 4.38 (m 1 H, 3.74 (s,
3H), 3.35 (bs, 4H), 3.11 (m 1 H), 2.83 (m 1 H), 1.43 (bs, 4H), 1.32 (bs,

5 EXAANPUR b1

2H) .
-2-[3-(2-B | f onyl pheny! i do] - .6 di n-1-yl
L BT B Rl i L bbbl i oo

fromthe qg&g%ngnﬁ%@md%}gw@ﬁ,bga,daﬁemgdegtepenzenesul f onyl phenyl i socyanat e
(prepared as descrl aration 2 fol | ow n(% t he rocedure

doscr i Bod A Rixe RhPdopene-4esLiTonyty %}nﬂugromt*(v@hemylﬁﬁnmes 219,Q53 mma)) awl 64 (.

éllH)H) 7823% rfh%%ﬂé) ©, o'é19gfl o(éPH m?wﬁ%d)m d?ox%ﬁ Q@' ml)Z\IvBs hZat@é & '60°§gr 116/h. 5ﬂ1e( m
2H). 15 E)QANpqltEva]_sz‘gmoved under reduced pressure The crude |socyanate was slowly added

§S> 2- [ 3- (13- Begaignss W f 6. BIARRYA- 4. A10Hior3bk fol afirdd) BREHY B ploflicn akiy! ami no

methyl ester hydrochlorlde (0.25 g, 0.63 mmol) and triethylamine (0.063 g, 0.63 mmol)
20 in dichloromethane (2 ml) and the resulting reaction mixture was stirred at room
- temperature overnight. The precipitate obtained was collected by filtration, washed
several times with dichlorometha_ne and dried under vacuum to yield the title compound

(0.36 g, 82%) as a white solid. -
5 (DMSO-d6): 10.74 (s, 1H), 8.65 (s, 1H), 8.42 (d, 1H), 8.30 (d, 1H), 8.20 (d,
25 1H), 7.86 (d, 2H), 7.65 (d, 2H), 7.58 (m, 6H), 7.30 (m, 4H), 4.40 (m, 1H), 3.70 (s, 3H),

3.00 (m, 2H), 2.39 (s, 3H).

EXAMPLE 52

(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyi]-2-{3-[2-(toluene-4-suifonyl)-5-trifluoro
30 methylphenyl]ureido}propionic acid

The title compound (60%) was prepared from the compound of Example 51 by

hydrolysis in a similar manner to Example 2.

m.p.: 233°C _
~ 3 (DMSO-d6): 10.72 (s, 1H), 8.65 (s, 1H), 8.32 (s, 1H), 8.20 (d, 1H), 7.88 (d,

35  2H), 7.56 (m, 7H), 7.32 (d, 2H), 7.25 (d, 2H), 4.20 (m, 1H), 3.10 (dd, 1H), 2.90 (dd, 1H),

2.37 (s, 3H).



phenyl ] propionic acid The title conpound (89% was prepared fromthe
conpound of Exanple 121 by hydrolysis follow ng the procedure described in
Exanpl e ZWO%Q/mmP 192 C 8 (DVBO-d6): 12.85 (bs, 1 H), 9c$/7EP6§00331

9.24 (s, 1 H), 9 (d, 1 H, 853 (ss1 1 H, 842 (d, 1 H), 2 (m :
7.98 (m 3H), 7. 87 (m 3H), 7.58 {m 4H), 7.30 (m 4H), 4.33 (m 1 H)) 3.08
(dd) 1 H), 2.88 (dd, 1 H). 25 EXAMPLE 123

(S)-3-[4-([2, 6] Napht hyri di n-1-yl am no) phenyl | - 2-{3-[ 2-(pi peri di ne-1-sul fony
| ) phenyl |EXAMRLE B3 opi oni c acid nethyl ester The title compound (57% was

5 Chipor  WPRERTIECRRERS et e lER e 8“?@?%’#*%%3'°p“#%'@g i

descri bed aminSphengigropichic/aci@ nﬁeﬁ:ﬁﬁl éster 9. 35 (s, , 9.22 (s, , 8.70

1%y P safe e Rapelne oo s e ol Wéms%%iorg%ﬁ% e

6H) , 1. 42 s(imanyBphenylbndi 4ma (SHd)aminoBM@(QBLDENGrolenAB@EHIY) ey (F3ioRit
EXAMPLE 124

(S) - 3- [ 4- @FS TBYRA SRieR Praraehionds frlawing GHEASAdp e dessrbed i Rx3aRe P he- 1- sul f ony
i) - phenyl]uregi dmsar@%(@ovs §C1rg FICS (tsl MH)% acmpptznd i@i%n \Bﬁa Pezpared
from the conpound o hydr ol yS| s e procedure
descr.bedw%%ﬁ@ )7 80T, SHIp630 Ga SOMERS (%) 19348 Garor i) (68 B, (5. 1
H, 8.7 (zobo@:deS) B4g%s(3R) 2K, 8.14 (d 1 H), 7,93 {m 28, 7.83 (m 2H),
7.65 (d, 1 1H, 730(m 3H, 7.15 (t, 1 H, 4.35 (m 1 M,
3.08 (dd, 1H)) 295(m 5H) 1.45 (m 3H), 1.26 (m 3H. 10 EXAMPLE 125
(S)-2-[3- (écﬁw._zygphenyl) - nmet hyl ur ei do] - 3- [4 ([2 6] napht hyri di n 1-yl am no
) phenyl ] propionic aci thyl ester A solution of the conpound from

Pr epar ati df)-44{3 &‘2‘9'%@'5 (@°|BQ'29‘ﬁﬁHFfP"¥1'W91‘:¥ ']Hfﬁjﬁ%}séj'%éz ?'S’SC'IJP’°bG"B‘1ﬂ nol )

in . di oxangihd)phkhylopltiad 88qat 60 C for 16h. The solvent was renoved
under reducelé tzzitegsgurep The crude was dissolved in ACN (2 _nl), added to a

sol utidn dheciiepeomecyndofdadelepyas AArepaedsrqm dhe n@?}ﬂ@uaeeofrrﬁmmp'an@ by
triethyl arﬁgar%ly@%%aNlmnlalnfé%n@i‘@'@xah{?lepﬁ\' (2 n) and the resulting reaction

m xture heated at 70 C for 3h. The reaction was concentrated in vacuo
and the resi du@-mad4P& purified by flash chromatography (30%to . 100%

Et QAc/ hexanes) t { | g.\C n )w 9.19
ORI e R P & RS e A 2 T e
(m 11 H),2H),. BBO(in, S5HI)7.28 ( 1685(-|m4118 tin, 1H), 801Q @Hd, 1HH) 2.96.(8& (Hi) 2:1_40H)s, 3.72
(m 1 70 (s, 3H), 2.95 (s, 3H), 2.85 (m 2H). 25 EXAMPLE 126 :
(S)- 2-2{6% (%)Benzyl phenyl) - 3- et hyl urei do] -3-[4-([ 2, 6] napht hyri di n-1-yl am no
) phenyl ] propionic acid The title conmpound (72% was prepared fromthe

conpound gx@ﬁﬂ?lg 125 by 30 hydrolysis follow ng the procedure described
i n Exanpl 8: 141 C 8 (DVW5O-d6): 12.85 (bs, 1 H), 9.31 (s) 1 H)

9.24 (s, ASHR{3-§5-68Idrd-2-(2,3-HimeBhaiykedzeriest)fongl)aiteryijurdide)-3-[4-Z6-di m 2H) ,
7330 ilongdiotehynibiad ol Bhinogr (M 21 390 (M 21,
25 The title compound was obtained as a white solid from 5-chloro-2-(2,5-
dimethoxybenzenesulfony!)phenylamine - and (S)-2-amino-3-[4-(2,6-
dichlorobenzoylamind)phenyl]propionic acid methyl ester hydrochloride following the
procedure described in Example 51.
5 (DMSQ-d6): 10.68 (s, 1H), 8.65 (s, 1H), 8.34 (d, 1H), 8.18 (s, 1H), 7.90 (d,
30 1H), 7.73 (s, 1H), 7.52 (m, 5H), 7.20 (m, 5H), 4.38 (m, 1H), 3.89 (s, 3H), 3.62 (s, 3H), -
3.58 (s, 3H), 2.95 (m, 2H).



EXAMPLE 127 .

(S)-2-[3-(2-Benzenesul fonyl phenyl }urei do]-3-[4-([2, 7] napht hyri di n-1-yl am no
) phenyl Jwoapiosnuye acid nmethyl ester The title conpound ($eYepeasospi epar ed
fromthe conpound from Preparation 26sand 5

2- benzenesul f onyl phenyl i socyanate (prepared as described in Preparation 20)
fol |l ow ng gmp[!gggdure described in Exanple 117. 8 (CDCI 3): 9.83 (s, 1 H),
9.58 (d, 1 8.66 (d, 1 H, 852 (s, 1 H, 821 (m 2H, 7.91 (m 6H,
7.72 (d, ASHH3I5-Gblqran2-Big- dmretnqxs(hﬁnzsngsulfpnyﬂpbwvlmrﬁi)do}-a [3926rgi 1 H),

3.65 (s, 8
- (S)-2-j 3- m%eﬁ%@%gﬁéﬁ‘{% y'%epdxgﬁ iiturel (ﬁ‘f (] 2, 7] napht hyri di n-1-yl am no
} phenyl ] thptlﬂﬁmC@ma@Ww T} warsepreparpdufn@m( (’/&Ommr e &xanpter 6M byhe
conmpound q{ygmg%gs Ifl" aé]h?b@é% ﬁ'@ébs foll owi ng the procedure described

in Exarrple 9.85 (s, 1 H, 9.59 (s, 1 H, 8.66
(d, 1 H, 853n(s 1809, 8.17 (d, 1 H), 8:09 (d, 1 H, 7.98 (m 3H), 7.84

3H), 7.69 7. 4 : win d, 4. 32
1"y % 08" (m SAPMSCYeBORS S B, ethnees Joyr. 788 b 14, s & 72 (T
(S) - 3-[4- (118, 7y dapht-hyr iudim; &My 17218 oe) sHhemdl (hy, 2+H533.7 84§, mmesledl(gesl-’iysul fon
yi ) phenyl ureld prop| onic acid nethyl ester The title conpound 78/() was
prepared f corrpound from Preparation 25 and 2S
2- (pi peridi ne 1 sul fonyl ) follow ng the procedure described in Exanple 117.
8 (CDCl 3}: 97|§i , 8.65 (s) 1.H) 8.60 (d, 1 H, 8.28 (d, 1 H), 8.17
(d, 1 H, 72H) 7.70 (d, L H, 7.60 (d, 1 H, 7.51 (t, 1 H, 7.22

3 ! 3.78
Eg‘ 3;)') 1 ésﬂl-g [fl-@z Béni-&nesmfeﬁy(':%ﬁndﬂa ﬂliur@uﬁ? 3(-51 (236 Mbhl&o@&&gla@n% 3.8
130 phenyl]propionic acid met ester

(S)-3-[4- (1 tﬂbmﬂb&mrsldbmn&yd awnn@)sommIzlbezzéﬁesh’n‘or(wwerntsiwaﬁm% sul fon

yl'} phenyl]ureido}propionic acid The title conpgound (90% ‘was prepared from
the codfpodid 6%)-Faaingrl41@S-gighiaebenzayiamirg) Bh‘?"dﬂPrGRPﬁﬁ PR pledud aester

descri bed HyBroEKI@ﬂ&l %ll@wmglﬁb proé&%r&desc\‘&@@/@éﬁﬁ:lé—% PCT/ EP02/f 10331 83 8
( DVBO- d6) : S, (s . 8.44 (s, 1 H, 8.16

(d, 1 H, 7. 938(( 823-|y1§ 1076 (EnHRI9.92 15,661 B zm)m)';)e’aaﬁ (., 1H). By22 (3, 24 (d,
it?)j T 1@7.%@1}4%@ (fTor, 7125 (md-2H), 41 (b, TP, 3%6%3, 419, 320 (m, 2> (M
20 EXAMPLE 58
' (S)-2-[3-(2-Benzenesulfonylpyridin-3-yl)ureido}-3-[4-(2,6-dichlorobenzoylamino)
phenyl]propionic acid
The title compound (71%) was prepared from the compound of Example 57 by
hydrolysis in a similar manner to Example 2. '
25 m.p.: 181°C | .
5 (DMSO-d6): 10.69 (s, 1H), 8.94 (s, 1H), 8.43 (d, 1H), 8.19 (s, 1H), 8.03 (m,
3H), 7.68 (m, 8H), 7.27 (d, 2H), 4.30 (m, 1H), 3.00 (m, 2H).

EXAMPLE 59
30  (S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-(2',6'-dimethoxybiphenyi-4-yl)
propionic acid methyl ester
The title compund is obtained as a white solid from 2-benzenesulfonylphenylamine and
(S)-2-amino-3-(2',6'-dimethoxybiphenyl-4-yl)propionic acid methyl ester hydrochloride
following the procedure described in Example 51. )
35 3 (CDCl): 8.68 (s, 1H), 8.04 (dd, 1H), 7.81 (d, 1H), 7.46 (m, 4H), 7.27 (m, 6H),
6.63 (d, 2H), 5.53 (d, 1H), 4.81 (m, 1H), 3.78 (s, 3H), 3.72 (s, 6H), 3.19 (d, 2H).



5 EXAMPLE 131
(S)-2-[3-(2-Benzyl phenyl) - 3-net hyl urei do] - 3-[4- ([ 2, 7] napht hyri di n-1-yl am no

) phenyl Jwoapioenye acid nmethyl ester The title conmpound ( P¢Yepeasopi epar ed
fromthe conpound from Preparation 26s3foll owing the procedure described in

Exanple 125. to 8 (CDCI3): 9.42 (s, 1 H, 8.63 (d, 1 H), 821 (m 1 H),
7.55 (m 4H)) 7.20 (m 1 OH), 6.90 (t, 2H), 4.68 (m 1 H), 4.49 (d, 1 H),
3.92 (m 1 H, 3.72 (m 1 H, 3.71 (s, 3H), 2.97 (s, 3H), 2.90 (m 2H).
EXAVPLE 1FEXAMPLE 60

(S S S,
conpound gfropioatipaaid131 by hydrol ysis fol l owi ng the procedure described in
(o Ry e gimbofnd to) U bifBhiea 't ré"’th%béofaéed‘r% AP 5 5 20

(m 1 H, h&ld@@s(snn akirhllar narngr ogxan® 2. 3.54 (m 1 , 2.94 (m 2H), 2.85
(s, 3H). EXAWP §

(S)-2-[3-(2- BenzBnesu fonyl phenyl ) urei do] - 3-[ 4- ([ 2, 6] napht hyri di n- 1-yl oxy) p
henyl ] propi onisqDMSQLdERtRYI0 (B8t £4), BISE (5] 1H)e ScdniiouRy &.6B%, SRk 7@2egEAar ed

fromthe c [ Pr epar |ISOC anat e
(prepared g'gpﬁgngf‘ %@g\?# @?eﬁﬁ g?l i% %)4‘5613 aﬁﬂf‘% gﬂipﬁﬂx H'e%%:/rl bed
in Exampl 2.93l(fMm, 13). 8 (CDCI3): 9.28 (s) 1 H, 8.78 (m 2H), 8.13 (m 3H),
7.98 (d, 1 H) 7.83 (d, 2H), 7.50 (m 5H), 7.23 (m 4H), 7.12 (t, 1 H),

5.70 (d, 1 H, 4.8 (m 1 H, 3.79 (s, 3H, 3.20 (d, 2H). WO 112/ US

72: 12 PCT/gxXANLLEO8331 8~ EXAMPLE 134

S)-2-[ 3- | f 4- t hyr i din- 1-yl
12,1 G AR Lol B, 1112
comﬂE)C(JundI cs‘ulfshmm@yhaae.au pﬁo Mﬂi@éd&éhﬁetﬁﬂ'ds@w g the |or<;§ed3re1descr;3 bgg |
in anp

(o, 10 Spreine chibund s optajesd 24 & whNE colciiom 6E corpgopng o BrepsrateRP A, 41 (m
2H) 7.27 (6ne-Apiho-34433, K—B’bhIéro'd)'ndll%—l—‘&a:(bﬁhylﬂanh%o]pﬁe%p(dﬁorﬂc &did miethyEXAVPLE

(S) 3- [ 4- (L HjiRUIRERRlS fallowing theprggsoendascribed 8 qxampls BEMRIe A2- 1- sul fonyl )

phenyl] urei dobqommaemaw%mﬂ hsbmsstzﬂl) sTJvzg]st H) %@@(ﬂoqu §2H, % was
prepared fromthe conpound from aration

2 (p| per i difie-83 éu 4'(')}1%2)3#%@?’0 |4s‘b% riabe3.F8(3. &M)r@gﬁ Hé Pribhddddme dscri bed
20

EXAMPLE 62
(S)-3-{4-[(3,5-Dichloropyridine-4-carbonyl)amino]phenyl}-2-{3-[2-(piperidine-1-
sulfonyl)phenyl]ureido}propionic acid _
The title compound (92%) was prepared from the compound of Example 61 by
25 hydrolysis in a similar manner to example Example 2. '

m.p.: 223°C -

6 (DMSO-d6): 10.84 (s, 1H), 8.80 (s, 2H), 8.39 (s, 1H) 7.90 (d, 2H) 7.56 (m,
4H), 7.20 (m, 3H), 4.38 (m, 1H), 2.95 (m, 6H), 1.42-(m, 6H).

30 EXAMPLE 63
(S)-2-{3-[§-Chloro-2-(2,5-dimethoxybenzenesuIfonyl)phenyl]ureido}-3-{4-[(3,5-
dichloropyridine-4-carbonyl)aminolphenyl}propionic acid methyl ester
The title compund is obtained as a white solid from 5-Chloro-2-(2,5-
dimethoxybenzenesulfonyl)phenylamine and (S)-2-Amino-3-{4-{(3,5-dichloropyridine-4-

35 carbonyl)amino]phenyl}propionic acid methyl ester triflouroacetate following the
procedure described in Example 51.



Exanpl e 117. 8 (CDC13): 9.29 (s, 1 H), 8.78 (d, 1 H, 8.64 (s, 1 H), 8.19
(m 2H), 8.05 (d, 1 H), 7.68 (d, 1 H, 7.50 (t, 1 H), 7.43 (d, 1 H), 7.22

(m 5H), wob3nids21 H), 4.89 (m 1 H), 3.79 (s, 3H), 3.20pceerdidoss. 99(m
4H), 1.60 (m 4H), 1.40 (m 2H). 20 EAMPLE 136
(S)-3-[4-([2, 6] Napht hyri di n-1-yl oxy) phenyl ] - 2-{3-[ 2- ( pi peri di ne- 1- sul fonyl)

henyl i d | d f
Phe. sompound. oP (EMECBeF 18858 186, § ba s AR I HT ¥ s MRS HEERAGEE T T oM
gescrl bec71 1H), E&fatqanel)g Zmr(s?m) TS5 @ gH{lam?Hgoiag@oq?ﬁ’&af EDDSH)? 44 -Es,
C2H). ’7 68%{6%%2#?%7565‘8 ?ﬁ't' E?S&TH}Z'?)?,G (m 2H), 7.10 (rn, 3H), 4.40 (m A
H, 3.14 (m 1 H. 2.94 (m 5H), 1.46 (m 4H), 1.32 (m 2H. 30 EXAMPLE 137

(S)- 2-%3- ngsul fonyl phenyl ) urei do] - 3-[ 4- ([ 2, 7] napht hyri di n- 1- yl oxy)
- phenyl i id nethyl ester The title conpound (98% was prepared
fromthe qsm&[ﬁ%lmmﬂz@dﬁw&thkabfé&zél‘n&tﬂﬁmyl)phenyl]ureido}-3-{4-[(3,5-di

ol Lot no SsopViRBs T e heSH RS BBk e R AP W 02/ 116 an )
50& EPéI 12/‘!1h)3|t|)133ﬂ\m8&u’$d ORIk p;&)a&ﬂd r6m the bﬁm%chr?Q)f(EZ(ﬁDm)ﬁlé)?%Z% (18 ( g]H} 2H),

m m ,
7.17 (t %YE&O‘YS§'%S$§’B"”P%GF %@Wﬁ%l H. 3.79 (s, 3H), 3.20 {d, 2H. 5
EXAMPLG 138  mp.: 168°C

S)-2-[3-(2-B | f | ph d hth di n-1-vyl
E)hZanyI ][pr(()pl oﬁgés&%%;‘ Qﬁgglsgﬁeg é‘lﬁjﬂrﬁgkﬁio 8% p%na HQ)‘;I(T‘n hey )

E;)gpnglugd;fqaam GIH%3775(’P§6 bmg@ye‘m %H)gh ?gwnngm b@dqrsogﬁ;i@re% (Qezaﬁ; i bgd514n

(s,lH), @E*ZH) 797(m3H) 787(m2H) 764(m1 , 7.59 (m

4H) 7.41 (d 2H) 7.28 (d, 2H), 7.23 (t, 1 H, 435 (m 1H, 3.17 (m 1.
2.94 & 15 EXAMPLE 139 |

(S) 3-P4- ?E[@MIT B8Rt hyri di n- 1- yl oxy) phenyl ] =2- { 3-[ 2- (pi peri di ne- 1- sulfonyl)

phenyl] urgj. ﬁ'-?i-gz W&@I’x&yﬁﬁé{i’ly@%ﬁﬂﬂoyﬂéh@ﬁyliﬂ?@dabhl-{ﬁ (05510 op YR e @

pr epar ed from t he mpound from Preparation

2- (pi perl dﬂﬁerbpryapmmaprw}ampw&ywamtm 9569\5 ng t he procedure described

in The title compund is obtained as a white solid from the compound of Preparation 2 and
(S)-2-Amino-3-{4-[(3,5-dichioropyridine-4-carbonyl)amino]phenyl}propionic acid methyl
20  ester triflouroacetate following the procedure described in Example 51.
3 (DMSO-d6): 10.90 (s, 1H), 8.60 (s, 2H), 8.39 (s, 1H), 8.15 (d, 1H), 7.86 (d,
1H), 7.70 (d, 1H), 7.56 (m, 3H), 7.24 (d, 2H), 7_.12 (t, 1H), 4.43 (m, 1H), 3.66 (s, 3H),
3.62 (m, 1H), 3.00 (m, 2H), 2.62 (s, 3H), 1.50 (m, 4H); 1.20 (m, 6H).

25 EXAMPLE 66 ,
(S)-2-{3-[2-(Cyclohexyimethylsulfamoyl)phenyl]ureido}-3+{4-[(3,5-dichloropyridine
-4-carbonyf)amino]phenyl}propionic acid
The title compouhd (85%) was prepared from the compound of Example 65 by
hydrolysis in a.similar manner to Example 2.

30 m.p.: 214°C

8 (DMSO-d6)2.10.90 (s; 1H), 8.68 (s, 2H), 8.30 (s, 1H), 7.90 (m, 2H), 7.64 (d,
1H), 7.56 (m, 3H), 7.24 (d, 2H), 7.15 (t, 1H), 4.38 (m, 1H), 3.60 (m, 1H), 3.00 (m, 2H),
2.64 (s, 3H), 1.52 (m, 4H), 1.20 (m, 6H). '



zo Exanple 117. s (CDCI3): 9.81 (s, 1 H) 8.79 (d, 1 H, 8.68 (s, 1 H),
8.20 (m 2H), 7.68 (d, 2H), 7.54 (t, 1 H, 7.23 {m 5H), 7.15 (t, 1 H,

5.52 (d, volpwsA489 (m 1 H), 3.79 (s, 3H), 3.21 (m 2H), pérAPoimizzcH) ,
1.60 (m 4H), 1.40 (m 2H). 25 EXAMPLE 140

(S)-3-[4-([2, 7] Napht hyri di n- 1-yl oxy) phenyl ] - 2- {3-[ 2- ( pi peri di ne- 1- sul fonyl)

phenyl ] UI’W&EEXQI onic acid The title conpound (85% was prepared from
t he conpound of anpl e 139 by hydrolysis follow ng the procedure described

gn4gx?rr§)l dSp2-[3{2-Bepzenestffoay|ss-¢ DB sy udkids]- fg{ﬂ( 5(3,5;01%1@6733%2:&234- T) "

. S . , ,

. 7.53 (m %3@ "?ﬁ)?ﬁ’l}?éﬁ*‘ﬁﬁ#/@?‘%ﬁ?aégiﬂém'79%533 4.38 (m 1H),

3.16 (m Thetitle 208uiidris dbtinedlasts white saua)fron12@n(zmeszlﬁpnyl-5-v\o (12/ 0S72~2
PCT/ EPQ2/ Q . -

- (S)-2- %3 (Qg‘%g%"r@ﬁ(l WWL(E) %I’R' P & T g PPy I apht hyr i di n- 1- yI oxy) p

henyl ] prmarhumybarmoo}ﬁhemtl}}pydpnmmld methyt estertriteurpacetate f@8Agnge pr epar ed

f th 28 5 foll th d d bed

|1 Exanpl SGARCEAREBRE L 2T 5 % 78 03 1S O80T (m 1k

7.63 (d, 1 H), s10MBd-a6): 16000 (3, 104, Qrm tYd-|)1H).43.8‘2)(s( oH), B.69) (s, 444 8.38dd, 1 H),

392 S b0 (h a7 6b (R ’5H§,'77.§)o fn?,’ﬁfﬂ.az T84 37630 snfa 88 (o)

(S)-2-{03- (2- Benzyt phenyl) - 3- met hyl ur ei do] - 3-[ 4- ([ 2, 7] napht hyri di n- 1- yl oxy) p

henyl ] progl on| C aél d The title conpound (84% was prepared fromthe
conpound 141 by hydrolysis follow ng the procedure described in

Exanpl e 2.(sf-2- [3-(2rBl§nzerﬂe%3IfGn 5%&&@)15;0&&.&& s(bﬁi(s,s dihicPofiBidise-4l H),
8.82 (d, 1 i) é’ﬁﬂ?‘ ﬁ'ﬁd , 1 H, 7.22 (m 13H),
5.50 (m 1°a|tg°"¥ agyn ‘-‘TV'N? °P$°'B%a% 2H) 3 05 (m 2H) 2.84(s, 3H). 20
FICAMPLE 1¥h3 title compound 173%) was prepared from the compound of Example 67 by

S)-2-[3-(2-B t t hi d 3-(4- 3, 5-di chl di
54)y|) s e S e oy el dol o (& TS o oropyri i

(S) - 2- Ami no- 3- {dp LQ@4@ di chl or opyr| di ne- 4. - car bonyl ) am no] phenyl } pr opi oni ¢ .
aci d nmet hyl ester was added at room tenperature to a

Bt ot ur o (OMSR-A8, T280((85 . 5190 G SaR NG| 2, G aBeoT Y 82849, 0 66
o) and 4] gy 9 daQeDER, 02 T A 3801 941 06Gm( B 2 0. Next . the

sol vent was ‘renoved under uCed pressure and nmpound from Pr epar ation 11
was added in .acetonitrile (3 mM) and stirred at 80Cfor 3 h. The sol vent
was reﬁovmﬁ g ggeduced pressure and the residue was purified by flash
chromat ogr a fHexane AcCEt, 1:1 |eI d the tittle conpound (0.23 g,
620/() 30 agsgzﬁazqusulfoeylpwtuerﬁo -3644(8,3-dichlompyridingst-¢arbonyl) | 7. 60

to 6.68 (rgmﬁéﬁhen?l}gl?bpﬁgﬂnc]acwmeﬁ‘ny?gst@gd 2H), 3.358 (s, 3H), 3.02 (m 2H).

The title compund is obtained as a white solid from 2-Benzenesulfonylphenylamine and
(S)-2-Amino-3-{4-[(3,5-dichloropyridine-4-carbonyl)amino]phenyl}propionic acid methyl
'25 ester triflouroacetate following'the procedure described in Example 51.
5 (DMSO-d6): 10.90 (s, 1H), 8.84 (d, 2H), 8.52 (s, 1H), 8.20 (d, 1H), 7.90 (m,
4H), 7.60 (m, 6H), 7.26 (m, 3H), 4.40 (m, 1H), 3.70 (s, 3H), 3.00 (m, 2H).

EXAMPLE 70

30 (S)-2-[3-(2-Benzenesulfonylphenyljureido]-3-{4-[(3,5-dichloropyridine-4-carbonyl)
amino]phenyl}propionic acid
The title compound (56%) was prepared from the compound of Example 69 by
hydrolysis in a similar manner to Example 2.

m.p.: 214°C

35 5 (DMSO-d6): 10.90 (s, 1H), 8.80 (d, 2H), 8.48 (s, 1H), 7.92 (m, 5H), 7.50 (m,

6H), 7.26 (m, 3H), 4.30 (m, 1H), 3.00 (m, 2H).



WO (12/ US72-42 PCT/ EPU2/ U331 87' . EXAMPLE 144

(S)-2-[3-(2-Benzyl phenyl) - 3-net hyl t hi our ei do] - 3- (4-{[ 1- (3, 5-di chl oropyridin
-4yl ) met hgpaylkam no} phenyl ) propionic acid To a m xed sol qxt;trm}(,gﬁog,ghe solid
above in nmethanol/terahydrofuran (1 nggll m ) an 5 aqueous sol ution of

sodi um hydroxide (2M 1 m) was added and stirred at roomtenperature for 2
h. The organic solvent was renpved under reduced pressure and the resulting
aqueous solution was acidified with hydrochloric acid (2M 1 m). The

preci pi t atEXAMBLEGN ected by filtration to obtain the title conpound (0.09

0oy 21, "HoEUF ERiSRIpSoerBy Bhino b Koy o PR e Ayt 28y
EXAMPLE 148]u15do}prop|on|c acid methyl ester
O B R R B PR A AR L 7 (U

est er The yanihe aod (@)e‘lrammna&[ébﬁt(hdmmdroaenmymmao)pbemwiwcmmlnlodadd mmhtyhe

E:g;rpgug?n (rjl%sf - ?Q%F?éh @Yc‘ﬁ]ﬁgrt%ep ure d (%'P%d 'n ll-_')jamrﬁ[noi ‘Phenyl } propi oni ¢
E)C(‘.I d Im::t Eyl es g CDIOYLHrash o Hiles. TaaddL mwb B2 (e 181 mm(@eduy q. aﬁe(af;rgl-lggd in
arrp7660479’%0 &@YB%;QS%{H 2 gﬁ'&n&"h%s@?w@)ﬁﬁg BWm nor)’ 3. 62 EZ

3H) 31015(m 6H), 2.84 and272(s BH mgjor/mnor), 1.84 to 0.78 (m

(S) 2 {3 I[-:éég‘%&%ﬁexyl nmet hyl car banoyl ) phenyl ] -3-nethylth iou

rei do} - 3- ((4)-81{d-(4, &cﬁdmeMwmaylrahdmpﬁew|)-mnnmyddrmm-eo&@mwmm-sxpi oni ¢
acid The tlltle COfTB é 3% was prepared fromthe corrpound of Exanple 145
by hydr ol WEIUESIARIRL BRI aFimnner to Exanpl e 144. 30 mp.:175C s ( DVBO- d6,

m xture ofTrreqttlarceﬁ@bundL(rs% v(a% prépalrbd frém t¥e ESmpalnd, Exantifle vobﬁh%ows 9H),

5.00 and 4 ng['n 8%‘ ng .15 (m 6H), 2.82 and 2.72 (s, 3H
mi nor / gj d?)as' 38@%“8%‘0 anmple WO 02/ 0572-12 PCT/ EPI | 2/ 00331
EXAVPLE 147 mp: 180°C

(S)-3-(4-{[1-(3, > D|chloropr|d|n hanoyl ] am no enyg&} 3[2(p|p
eri di nel- sul foNID]Vﬂﬁ'QﬁW] ol dHuP- %T &"‘pﬂé‘ﬁl 8-44ddd s & H Gey a@é

conpound fmarr? B’??rﬁaéﬁ)t 795y (h, 6P 8526, SHITIRAS (e a@deqmt @Hﬁz s(}m YH).on of
(S)-2-Am no- 5- di chI or opyr| di ne-'4- car bony ) am noj phen propi oni c
acid (0.78 g, 2 mml) in pyridine/water (111, 20 nl) and stlrred at room

t enper gt urexAmpLB78- The organic solvent was renoved under reduced pressure
and the resultin ueous solution was acidified with drochloric acid
(o B Y SRl A4 SBlaraban e Ay NPT dIn-3-Y WA e S A Fibpronas o | e
(MyS04) a%ntzbﬁaﬁﬁﬁmﬁnéﬁyqﬁfaammeeﬁetﬁw dspguced pressure. The crude

mat eri al was purif sh chromat ogr ap EACCEt AcOH, 99:1 ) to yield
the tittl eTr@dWﬁ@emuc@lse@twecB@/e whije aolwafrcgn ﬁé 1@ Uprebenzanesvipnylpyidie s
(DlVISO d6) :3. %Qm%a@'@ (S?-Z@mnoq&%ﬁ(i @-dlcihlo'r'abengoﬂgmﬁﬁ&phénﬁ%m&an@a&@ 2H), 7.75
(m 2H), 3H) | f(p Hé‘ n% , 2.92 (m
4H), 12542 roﬁrylasrser hv@rO@Nend% (I eWing, ee@famsﬂuwﬁcnegd indkxa haceuu cal
conposi Li ons agqep b k2, 1R) A ASENH] BAG! #), 3186 @ 2P w290] ), Lhei T
Prep 7.27 (m, 9H), 5.40 (d 1H), 4.83 (m, 1H), 3.79 (s, 3H), 3.19 (m, 2H), 2.41 (s, 3H).

EXAMPLE 74
30 (S)-2-{3-[2-(4- Chlorobenzenesulfonyl)pyrldm-3-yl]ureldo} -3-[4- (2 6-dichloro
benzoylamino)phenyi]propionic acid
The title compound (84%) was prepared from the compound Example 73 by hydrolysis
in a similar manner to Example 2.
m.p.: 181°C '



- flak

4.5 g

20 Preparation of a pharmaceutical conposition: tablets Formul ation:

Conmpound of the present invention ............ 5.0 ng 25

LaCt 0SE: . WO 02057242 - -+ + + « t e e ettt e e e e e e e e e PCT/EPO2/00B31 6 NT
Mcrocrystalline cellulose........... 67. . o o , Light silicic
anhydride......... ... .. ... ... ... . ... Magnesi um

stearate....'.... US|nga
m xer nachi ne, EMSO PB)[ 1e0 8050 8{}}!09 2 (s[ heH)pﬁégent §%| dn >§ed W th

340. 8 g oftH)akbo%k Z‘H)pl? 83 (2, gH):)f7411(drB|d) yisASa(n, i e, &éﬁl onl, iR, 3031(afn Mgt ure
was subj ecztﬁd 33,3 o conpression noulding using a roller conpactor to give a
e-like coﬁ‘p sed material. The flake-1ike conpressed naterial was

pul veri zed using a hamrer mll, and the pulverized naterial was screened

througg aré%ﬂ\gs?% creen. A 4.5 g portion of light silicic anhydride and
f %1 stearate were added to the screened material and m xed.

.The m xer (8)-&@41-(2,Gémawletdljeazbﬁdmﬁrm)phénab] 24 S-mathy Fa3[ 29pideritingdd- equi pped
with a diel ncls;?s shem rnm |cr|1 di.a r]etfar, t her eby obt ai ni ng 3, 000
Lablets edHo 'H%‘Y Bbe‘ﬁﬁlﬂfﬂp'ﬁm"gﬁﬁ metqyl@sters) 0579 L 2 PCT/ EPI 2/ 011331
89 EXANPLE‘n%ﬂ&:dEh@K’@OMgI @maorfnm%I M&réﬁﬁéﬁtﬁtm@@'m GOSNt bfAe cb b@quopoat ed

For mul ati on: Conpound of the present invention,............ 5.0ng 5
Lact ose. . Preparation 4 (0.11 g, 0.42 mmol) in dnchloromethane (2 mi) and diisopropylethylgming ny

Corn sfpar qh16-g, 1 26 mmoal: After 30 ‘min -stirring- at- 6°C' a -solution -of -(S)- 2-am|no-§(f4§2
Pol yvi nyl %yr rolflidone ........ . . ... ... . . ... .. .. . ... 7.5 ng Magnesi um
st earate. . _qh_lqrc_:ben_z_oylammo) phenyllpropionic acid methy! ¢stgr ﬁ@drochlonde (O 17 g, 0.42

Hydr oxypr %Bl?%hh LHuQ&pﬁopylethyiamme (0:22g; 1:68- mmol)-in- duchloron%tr%ngva' ) w
Pol yet hyl en g _}/ ..................................... T| tanl um
di oxi de. . .added. The reaction mixture was allowed to warm to .r99m1tempﬁgatweraﬁd etdred

talc......
overnight.” The reaction mixture: was diluted with: ethy! - acetate -and QydshB8 Wit
fluidized bed ggranu atal ng Fn ne, f 1J E‘hey conp oung Q?, t he present 15

i nventiSon Oitae ag! X &4 mi) W@te!g@ 61|)gaf1ﬂ‘ bﬂf@c(ﬂ@sf@‘) edﬂ@dmm spdiurofsutpbate fiteradch.
Separ at el %d%%aéorgtegfungg Ye‘ﬂ'u@%@ Pﬁérséd?le W@bt@ﬁ??%ﬁ@ $.Mﬁ§s hUrlf{Je%7b fl hOf

wat er 'to prepar ion. Usin ran |ng
machi ne, tcheonategtapity @ekmescﬁm}vasetsqsrh@)dd a@‘nrdt the tidle compaund @r‘e1 9.4hNe
granul at es;s AvfitescfigPortion of magnesium stearate was added to the obtained
granul at es and m Xed.. The obtai ned m xture was subjected to a 20 tablet

maki ng machi ne quﬂcpbeﬁﬁwd HH, T82(Ghuh)h7.65 ¢onddye . %ﬁjé't\.e#ﬂbﬁ 3. (Bn, rd)i n

di anet o] 1 i ight .
Separ a 2E[‘)el yA)é%e(ngo )i E’E@ oI ut? gﬁ&gé'@r éqgf(s ygsggyé%)h 8?8' 6&\/)@#2@;
hydroxyprdpyEHtthylcelIulose 2910, 1.2 g of polyethylene glycol 6000, 3.3 g
of titani-umdioxide and 2.1 g of purified talc in 72.6 g of water. Using a
Hi gh Coated, the 3,000 25 tablets prepared above were coated with the
coating SEXAMPLET6 give fil mcoated tablets, each having 154.5 ng in

wei ght . (S)-3-[4-(2,6-Dichlorobenzoylamino)phenyi]-2-{3-methyl-3-[2-(piperidine-1-

25 sulfonyl)-phenyljureido}propionic acid
The title compo'und (0.06 g, 55%) was prepared from the compound of Example 75 by
hydrolysis in a similar manner to Example 2.

& (DMSO-d6): 10.72 (s, 1H), 7.94 (d, 1H), 7.58 (m, 8H), 7.15 (m, 3H), 4.25 (s,

1H), 3.08 (s, 3H), 2.93 (m, 6H), 1.37 (m, 4H), 1.10 (m, 2H).

30 '
EXAMPLE 77
(S)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyl]amino}phenyi)-2-{3-[3-(1-
phenyimethanoyl)phenyl]ureido}propionic acid
The title compound was obtained as a white solid from 1-(3-Aminophenyl)-1-

35 phenylmethanone and (S)-2-Amino-3-{4-[(3,5-dichloropyridine-4-




“with 4

EXAMPLE 150 Preparation of a pharmaceutical conposition: liquid inhalant 30
For mul ati on: Conpound of the present invention............. 400 pg

Physi ol ogwoabesaline. . ...:.......... ... Ceeee Cee -+« PCH/EPO2604340 Y
portion of the conpound of the presengs i nvention was dissolved in 90 m of

35 physi ol ogi cal saline, and the solution was adjusted to a total volune of

100 M wi ! tioh, duspe J . pord i ipnto 1 m
capaci ty SaooETAEPRAMBRERAG' Sl TRIReer bdedidt bidiiRy PP 41 o
i nhal ant . procggueZiessitedin Egamnple(®. 0( 1331 90 EXAMPLE 151 Preparation of a

phat raceut | cal 5 SGiRORIG). 0:asRGU o oBE! A9 aTRWARS 10 (R RAPRLEGnOT the

- present inventron...m. U0l T

Lact ose. . .3H),6.50 (d, 1H),.4.50 (m,.1H), 3.00.(m, 2H).. . . .. ... ... ... .. L. 4,000 pg A

20 g pgrti on of the conpound of the present invention was uniformy m xed
O g of lactose, and a 200 ng portion of the m xture was packed in a

powder i niEXAMPIE®Y8t 0 excl usi ve use to produce a powder inhalant. EXAMPLE

152 Preparati a armaceutical ¢ osi Ljon. jnhal ati on aerosol .

For mul a? i cS%).'b%;'(%?ﬁﬁﬁbe"&B'fﬁ?t'b‘ag?é‘%‘lﬁ'é\'/@hﬁB'r‘ii.'cn‘n‘.".qpy.r '.d.‘".'.g'. ... 200 ~g
Dehydr at e(yl)(rﬂvlsail dﬁ]ﬁh&ﬁ}%ﬂeﬂéﬁ%ﬂ%b&éid methy! astfgosﬁ)bg -

1,1,1, 2-Tetr uor oet hane -C- ~, e active

i ngredi en%@%ﬁ% SAPPANY was ‘%ﬂ%’ﬁ%&éaawﬂa sl e 6%&%"3909 &rerRarioadipound
20 OL dmgetapd eS(SPQ-AnﬁIM@-Bt{?Q@f$-Fi|cﬁloﬁbb§ﬁ?diﬁb-@{caﬂidﬂ}l']barﬁihé{ph@hyl}pﬂtﬁbrg@nﬁ?ﬂt rate
i s adde 0.an a opriate filling apparatus 1e actjve |ngredien
concent r atethy eﬂﬁggbﬂﬁgﬁrl%fﬁ“%’ﬂg@ﬁﬁ?ﬁa?% "f'?éF{&’ethB Bemwidte of the
contai ner is pyro/SoMsN 1bi7or@Iem), @74 ColP 4 BN PH)( PEb b RBI (YT £ient s
shoul d not contain nore tha and Is sealed with val ve.

n_1 ppm oxygen)
11. 2344 g 451 (GHLEO8 (7.oADh PEALSI A i (B &b (i Fed [ nio the seal ed 25
cont ai ner. WO 1) 2/0572-12 PCT/ EP02/0(1331 91 CLAIMS 5 1. A conpound of
the general Formula f: RR R31 | RL ~L' ~Y~-N-N~Z IW R4 X-L2 R5 Fornula I
10 or & plAMRME {9 cal Iy acceptabl e salt thereof, wherein:

(S)-2-[3-(2-Benzylphenyl}-3-methylureido]-3-(4-{[1+(3,5-dichloropyridin-4-
yI)methandyl]amind}-phényl)propionic acid | '
The title compound (14%) was prepared from the compound of Example 78 by
hydrolysis in @ similar manner to Example 2. '
20 m.p.: 153 °C
5 (DMSO-d6). 10.89 (s, 1H), 8.80 (s, 2H), 7.52 (d, 2H), 7.29 to 7.02 '(m, 12H),
4.30 (m, 1H), 3.76 (m, 2H), 2.95 (m, 2H), 2.81 (s, 3H).

EXAMPLES 80-86
25 These compounds were synthesized from compounds of the preparations 6, 7, 12, 13,
14, 15 and 16 and (S)-2-Amino-3-{4-[(3,5-dichloropyridine-4-
carbonyl)amino]phenyl}propionic acid methyl ester hydrochioride, following the
procedure as described in Example 31 and Example 32. The ESI/MS data, HPLC
retention times and yields are summarized in table 2.
30



15 R1 is C~.,o0alkyl) C3_, oal kenyl, C3_, oal kynyl, cycl oal kyl,

cycl oal kyl -C, _, oal kyl, cycl oaI kyl - CZ_ oaI kenyl, cycl oal kyl -CZ_, oal kynyl ,

het er ocyalglozdyeier ocycl yl -C, _ , oal kyI het er ocycl yi - C2., patieiydossi

het er ocycl yl - CZ. , oal kynyl , ar yl, ar y|(,1)C, _,oal kyl, aryl-CzZ_, oal kenyl,

aryl -CZ. , oal kynyl, heteroaryl, heteroaryl-C, ., oal kyl,

het eroaryl CZ_, oal kenyl or het eroa:ﬂ;f - Eé_ oaI kynyl ; wherein said al kyl,

al kenyl , and “al kynyl 20 groups or f‘gf'l & are unsubstituted or substituted

with one to four substituents, which nay be the sane or different and are
Loal kvl hg_t__e_p_g_c‘y(ﬂ y|

i ndepende—nu—y——sal—eet-ed—i—wm-laa——and—\m-n oy
- aryl and |heteroaryl groups or [nDi ﬁl%Le%%laf?re u_%dﬂ‘é?. Lﬁ%ﬁ"%‘?ds %l ut ed
an

Wi th one |Exafiple| substRRuent s, may be thm/csarre omidef f gr en d are

i ndependgnt |y 25 sel ected from Rb;Formuias hyd . k (%)

" Co_Zal kyljcycl oal kyl , Co_Zal kyljaryl, Co. 2al ky Iﬁ’g{iﬂr o@r y?’,“"gycl oal kyI Co_z
al K§{3 wWhereqg sai

al kyl, arfyT=gg 0_{Z alRylg or het efml-j@ LN0Z d—=aggyt—and
heteroaryl _groups or noieties|are unsubstitited or substitutegd with one to
or 64 f fer enf'®and

or

atl o

[ ndependemw a yarEgen
2/ 05722 PCT/ ERPU2/ 0033 and R3, together
C, . eal kyl|, cycl o
Hayd=—wher ei n
t ut ed” or substitutg
sel ect ed H+em-Re—ardwhererh g—eyetoatk
Subsitgl d ut 4d w4th one to
00, -OS)-, -N(Rc)-, -OHZ-, -CHZN(Re)-, - CON(Re) - -CSN(RC}

four 30 qubdlituents, MRich miy GeHefNsne ar 1
e gagiepenueREty
C, ~al kyl ; VWO O wth the
atons to (whiggh tjhey tache a4, mepber ring,; ifs
) al kyl, cYcl oal kdﬁ:g""gfﬁdS aﬁ(yl hseét'37er ocycl yI, hdt er@zycl yl-C, _
54a|ky|, ot :, alyi-’\ al“r\y=, 6 —Retet alyi £
sai d al kyyl groups or ;%?eties are uﬂsﬁb%q d vmoth ne to
four subgtit@dentis, whiBh may be Gidy,€aNgOs0r | di TdErent O ar g |mc$ependently
:I hat er-ee n|\1| ar\l|
ou A \.l LA A2 _y _y
het er oar y{l ~ @goupis ori es ar&,wggg;bg@sl t ut epbg)r
four io <ubst|tLJ|ents) ch may be the sarre or difflerent and |are
i ndependenatty—setectetd—FromRb—tE1++=5 S-St 26—
- N( RC)CO - N( Rc) CS-, -S(O 2N Rc) or -N( Rc) S(O z-; 15 L2 is a coval ent
bond, - Ex,@& ﬁ( -S(092-, -(Q-, -OO, -0(O-, -CS)-NRe)-
CC]\I( Ré) I‘(S Rc) -CSN(Re) -, -N( Rc)CO - N( RC)C(O}O) N(Rc) CS-,

, S( O)RZN( R¢$);3 (4-{ Fﬁﬂi@lﬁropww'ﬁé)mﬁd(tmexl]am'??]Mlﬂymmﬁgét%h?ﬂ MB{ ei 20I {N

wo Rc su n r differen

is O S Rﬁi '}'{Elﬁéﬂ's'ﬁ Wéﬂlfu‘{elde&_&?”ﬁ%?&d %?th%i%ﬁ? heteroaryl -;

wher ei n sdhel titke yd)mamuhdhe&mbjamgd! asmiwhiteesslid fremuthe whatpotind eﬁPmpamuhsui tuted
ith t h di ff d

are i ndepeientr s RIS P TR RSBy B orsPiopisnotdt o

het er aar y metioshestenhydyoatieeide followingtbé erataduresieseribedtie &xéampad, O and S,

w'th one to 1 ohiOMEREHEAEREEE I Re2es Bl e BTt U ot 7ot ana
are i ndepapylend in,siel)e8.64 ¢, BHYIB. R(s, ZH), 2.94060BBIRN 46 BOGBHORD, - S( O) 20Rd,

-S( O 2N(Rd) (Rd) ,

-5-tetrazol yl,
be the saExAMPLE 88 er ent ;

-S( 0O ZR
Ao

-C(ONH2, C(O N(Re)S(O ZRd,
or -C(ORd; wherein if two Rd groups are present these rnay
35 Rais -OH, -ORe,

O et MR T e R L

- NO~-

- OC( O) Re, (pipekidine13uiRaiggphemRRicéidbReropdnicheiRe Re,

-NReC(O N
Re groups

20

m.p.; 167°C
5 (DMSO-d6): 10.88 (s, 1H), 8.80 (s, 2H), 7.86 (d, 1H), 7.58 (m, 5H), 7.16 (m,
3H), 4.24 (m, 1H), 3.15 (s, 3H), 2.98 (m, 6H), 1.44 (m, 6H).

hal ogen,

-S{ O zN(Re) (O Rd,

S(O Re,
e) MReRe,
ReRe,

- NReC( O) ORe,

R ';R gtitlﬁ; g&ﬁéql\&ng;@g))nﬂcgy Epéep%%y g e cb%%%ﬁng\h oefrgi(ample éf,\% or nore

hydrolysis in a similar manner to Example 2.



. Substitue

the sane or different; 5 Rois a group selected from-0OH, -ORe, -NO2,

hal ogen, -S(O Re, -S(0O ZRe, SRe, -S(0O 20Re, -S(O NReRe -S(0O ZNReRe, - NReRe,
- O CReRe)wididgferz4z C( O Re, - COzRe, - COZ( CReRe) MOONReRe) - Opt-Edgy/onssiN

-C(O NReRe, -NReC(O Re, -0OC(O NrReRe, 70NReC( O ORe, - NReC(O) NReRe,
-CRe(N-ORe), 10 -CFHZ, CFZH, Ra, -CF3-, d ~al kyl, CZ~, al kenyl) CZ. ~al kynyl

cycl oal kyIE é{)gé kyI .~al kyl , heterocyclyl, heterocyclyl-C, ~al kyl,
aryl, aryl 'Xé ~al Kyl heteroaryl or heteroaryl-C, ~al kyl; wherein said

al kyl, al K&)HS‘-(‘%-{[M(&,Wthlocgmdrmm-KW|)métbtm3th9}phemw+2-éaa[2 (Het er oar yl
97 OUPS. O 4 k552 20 WSRO A TR Y B3Ioh ] A8 ilehy gRg, L0 Tour

re |ndependently
sel ect ed fThe mthaomEmmdswdrwdrtatgem as @ white sdllﬁyrtonomeoqooip@ahdiy)f Prapleatiend sai d

ich one 856r S8k A R eR M St RV B Bh St PR 2 o

i elcfag; eg iiwemhml Bster Ry@ir&dﬂormefcim?:mgeme p@cedeﬂelgddscnmadoh gxﬁkmle 51.

a¥y| Cmal kyl , gﬁb@@%gg&%%ﬁshé“ﬁﬁoﬁgﬁ %@L%Nm H fﬁem%é, %8§|(ﬁy|
H,

cycl oal kyliH) fvese(rﬁcml Y122 (&, $H),ansh et \)0264% | (s, BHOURSS Qin, BRI, &X 2626m, &)

unsubsti t ut ed or substituted wth one to four substituents which 25 may be
the sane &'2dsfddrent. and are i ndependently selected fromRa; Re is
hydroggn, or C ~alkyl. nis an integer fromO to 2; 30 mis an integer from
1to 6, 2_A cor’%ound according to claim1, wherein RL is C-al kyl ,

cycl oal kyl X‘\M/P a0 kyl C, ~al kyl, heterocyclyl, heterocyclyl-C, ~al kyI aryl,

aryl - C, ~ abfkaka{{Iqs SImiahisopydRinalyaathihofardhk)itie ezr . .aald al kyl
gr oups or%rr)‘él.gt-lﬂeg are uns%%ygt hut@r V\lﬁ%)a )45 n FSOZ/ 00331 9-4 3.

A conpoundnetB¥ipirerazine-3- 5(’:'I”3FWE“W”HF%IF’H¥*’Z°PW'?&%‘?'H L1 |s -CHz-, -5,
-S(O -, SGRk2Zite c&ﬁ@und' Dltd o) wﬁp\!(ras‘éred fRdm - tﬁé Q&Md@ﬁ&! of Exarﬁpl@owwnd

accor di ng to claim3, wherein is -CHz- (O 2 CON(RC) -, or
S( O) ZN§ Re fydrolysis in éé%@ﬁﬁ@“&%’é@rﬁ%?ﬁ@'q‘% any one of the pr ecedl ng clai ns,
wherein Y is ph-f,‘b‘lyhagothl enyl or pyridyl. 10 6. A conpound according to any
one of the preceding clains, wherein R2 is hydrogen, C 5 al kyl,

cycl ohexyl met hpI(DMSEhd§) 1@;94dyc1|1b)p|83[§y(5nﬁﬂhy$-.33 s, W)edi9ddndiHAdGE thng to

any one ofg al [ [ d methyl, R4 is

hydr ogen ort)h7e %ﬂ?cﬁﬂdﬁ'aﬁ'jﬂ qu?gg]ﬁ{ighg’é% Q’gﬁﬁugﬁgﬁcﬁ’du ng to any one

of the preceding clains, wherein Zis C(OORd, -P(O 20Rd, -S(O 20Rd,

-S(O)%[}I(R@)&\ Eg§(®2N(Re)qc»Rd -btetrazolyl, or -C(ORd. 20 9. A

conmpound accordring to claim8, wherein Z is - COOH or -C(O) O net hyl .
(S)-2-[3- (2-Cyc|opentanesuIfonylphenyl)ureldo]-3 (4-{[1-(3,5~dichloropyridin-4-

yl)methanoyl]Jamino}phenyl)propionic acid methyl ester
The title compound was obtained as a white solid from the compound of Preparation 17
and (S)-2-Amino-3-{4-[(3,5-dichloropyridine-4-carbonyl)amino]phenyl}propionic  acid
25 methyl ester hydrochioride following the procedure described in Example 51.
5 (DMSO-d6): 10.90 (s, 1H), 8.80 (s, 2H), 8.48 (s, 1H), 8.12 (d, 1H), 7.88 (d,
1H), 7.72 (d, 1H), 7.58 (m, 3H), 7.22 (m, 3H), 4.42 (m, 1H), 3.62 (s, 3H), 3.66 (m, 1H),
2.96 (m, 2H), 1.90 to 1.42 (m, 8H). |

30 EXAMPLE 92
(S)-2-[3-(2-CyclopentanesuIfonylphenyl)ureido]-3-(4-{[1-(3,5-dichloropyridin-4-
yl)methanoyl]amino}phenyl)propionic acid
The title compound (35%) was prepared from the compound of Example 91 by
hydrolysis in a similar manner to Example 2.

35 m.p.: 233°C



- 3, 5-dichl

10. A compound according to any one of the preceding clains, wherein X is
-CHzaryl - or -CH2-heteroaryl-. 25 11. A conpound according to any one of

t he precegpngnshairi ~s, wherein L2 is a coval ent bond or ac@EpyDorsi Rc) CO-,
-OC(ON(Rc)-, -N(Rc)- or -O. 12. A canpound accordi ng to any one of the
precedi ng cl a| ms, wherein R5 is an aryl, aryl-C, .~ alkyl, heteroaryl or

e e RN 1%%?%é%?e%$%§%%“9%4%"%9'*“94?5’ YA e

3, 5- di chl or)py.68 dinneHy}-7c20r (oo raH) a6 om, N-AN3denet, yH)c2:96 dmpRH), 1.96 to 1.42
4met hyl pi per gzi ncar banoyl , 2, 6-di chl or obenzyl am no,

86 ‘i di n-4net hyl enam no, 2-cyanophenyl, 2-nethoxyphenyl,
[ 2, 6] naphtyridinyl oxy, 35 [2,6]naphtyridinylamno, [2,7]naphtyridinyloxy,
[ 2, 7] napht @éqé/ Sm no or 3cyano[ 1, 6] naphtyri di nyl am no. WO U2/ US72: 12
© PCT/ EPL§2/1 83 14. A conpound according to any one of the preceding

claims, whsy-8i(a{f1he, $Di§ﬁlﬁtﬂ§y@tﬂlnf@ylfﬂdémahoﬂﬁnﬁo§ﬂiﬁdﬂwzﬁ [zﬁa at t[]ﬁ car bon
avi ng e .

alphatothe A canpo cordin to claim

St Pt ur e Tt lpkBbars 3 S5ireaY SERaRy I RGO Ackd Mehy estpriml o La. 10

wher ei n RifheRlle cBpolidd wéeobtanedﬂéarwlmz SR fram td@f:omg&marbfmypa?a@rp‘fs cl ai ns
1 to 13, Arep{ﬁsens |tro en atom and |sf§om0to4 16. A

conmpound & €or @TGO&?Q‘Z[@ 5'5'59"‘ OfRYALING- 4 FEPY \THH’“ST‘V' REPRIRNG 13519 s:

(S)-2-{p3- [raetb@eg{e@hmbm@ﬁdwfowﬁ@mydr&»@wwadséh@eddm}Ex%n{Me52 6 15
di chl or obenzoyl am no)g EII onic acid neth es
(S) - 2-{3- (2- (CPclDMRRY @@A 152n® Y4 Y rahy BBgr |(1.IH} 33@ 4d.(¥)edi®nidor obenz

oyl ami no)4 i
(S)-2-{3- (%h(eﬂq% ‘éﬂ”yf’ﬁéﬁnﬁf@‘éir %Brr(oT/lSH)Bs P R 2 doy - 3- (4- (2, 6al

chl oro benzoyl am no) phenyl ] propionic acid rret hyl ester 20 ~

(S)-2-{3- [E’%U(Wﬁsggexyl net hyl car banoyl ) - 6- met hoxyphenyl Jur ei do}-3-[4-(2, 6
di chl oro benzoyl am noé henyl ] propi oni ¢ aci

(S) - 3-54- ((5)-644){6%3&- gblmgpymmylmemnwliawo@m:w@rw -Pr@nyl car banoyl )

phenyl ] ur
(S)-3-]4- %Q@bgﬂﬁﬁ%%gﬁgh@ M‘r ToBfqpignic acid, et hyl phenyl car banoyl)
25 phenyl ]'Eheet;tta)}cpmpumﬁu(@a%bﬂr@s prepared from the compound of Example 93 by

(S)-3-[4- ( 8@-}' stha%ﬂ@aqmgp{gw?yl] 2-{3-(2-(piperidine-1-carbonyl)
er

phenyl ] urei propioni c acid net
(S)-3-[4-(2, 6- Dh.phR88%benzoyl ani no) phenyl ] -2-{3-[2-(pi peridine-1

(550 (2. 5. oGS ARENEER] BrF REA P02 73 bt 30T 2P ne- 1

car bonyl) 1)enhg (mr &)Y @}22r(opideipi43&mn,d Hie2. By (me2iier

EXAMPLE 95
(S)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyllamino}phenyl)-2-{3-[2(7-
25  methylthieno[2,3-b]pyrazin-3-yisulfanyl)phenyl]ureido}propionic acid methy!
ester _
The title compound was obtained as a white solid from 2;(7-Methylthieno[2,3-b]pyrazin-
3-ylsulfanyl)phenylamine and (S)-2-Amino-3-{4-[(3,5-dichloropyridine-4-
carbonyt)amino]phenyl}propionic acid methyl ester hydrochloride following the
30  procedure described in Example 51. ‘
0 (DMSO-d6): 10.94 (s, 1H), 8.82 (s, 2H), 8.58 (s, 1H), 8.18 (m, 3H), 7.54 (m,
5H), 7.10 (m, 3H), 4.52 (m, 1H), 3.62 (s, 3H), 3.00 (m, 2H), 2.82 (s, 3H).
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(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl ] - 2- { 3-[ 5- met hoxy- 2- ( pi peri di ne-1
car bonyl )wphenyhliur ei do} propionic acid PCT/EP02/00331
(S)-2-{3-(2-(Cycl ohexyl i sopropyl car bagyoyl ) - 5- met hoxyphenyl ] ur ei do} - 3-[4-(2,
6 di chl oro benzoyl am no) phenyl ] propi onic acid nethyl ester

(S)-2-{3- [Eé(ﬁg % exyI i sopropyl car banoyl ) - 5- met hoxyphenyl ] ur ei do} - 3-[ 4- (2,
6di chl or o BenzoyT am no) phenyl ] propi oni ¢ aci d

(S) 3- [ 4- ()-8-(4X[4 1B SrDicblurogyridindeylphethahdyfariidolphemydrd{R{R-{Topheny! ) ur ei do

pr opi oni t
. (S) 3-[4- (rgetggl'ﬂq ﬂ?@ @gﬁié}z&qg Su' Méﬁy?'}y']é"f'§°('%’°8h°é‘#§/ ?a'r?‘l nophenyl ) ur ei do
] propi oanmeatttIedcompound (60%) was prepared from the compound of Example 95 by
(S)-2- Benz sul f onyl pheny 0] - 3-[4- (2, 6di chl or obenzoyl am no) phe
- nyl] p%opl G REEN SfPé'[alﬁ a”é"éf‘@ré’gampeg
(S)-2-[3-(4-Benzgnessoct onyl phenyl)ure| do]-3-(4-(2,6 1s

di chl or obenzoyl

(S)-3-[4-(2, GyE?W ggleﬁ}ilé’lﬂ ﬁyﬂ*ﬁjé ?%ff[zﬂ*t)AWPr(BbéHie?né‘%mony| ) p
henyl rey hdl s ne 2.7 3

(S y3] [El (gq?%mgﬁ:%?pggﬁgoypgﬁznmg)%hml ]- 82(3{3H[)4 (4ni trobenzenesul fonyl)p
henyl ] urei do}propionic acid 20

(S) - 3-ib4- (BXAMBLE DY Or obenzoyl am no)phenyl] 2-{3-[2-(4- et hyl pi perazi ne-1

(52015 (B S le OB e Ameter AT PEIRIE -G RIS [ 4- (2, 6-di o

hl or o benzfisHiarapyAlHEYKEuiRhOHHKEHYE uRsH pro ionic ac1d methyl ester
(S)-3-[4-(2, 6- Drchl orobenzoy?a?n nom heny p éth)l/o hen-2 2s

yl et hyI ) St tiieo $PPRHEh asuPRIARES p%ﬁ. WHF% ss@ri from ichloropyridin-4-
(S) - 3- [ 4- (juffard) snhlér@rémﬁ@zoyl anpp@) pheny|d):-Ramiol L4 fieBuicHidrbsyrRiHerheny! )

ur ei do] propi oni'c aci'd

(S) - 2-153- {carmarasmialphenRprapinsiey | 3cid- ety ester daydrechioride, fe'lqwlregﬂwpobenzoy

| _am no) phpsuedlife f¥RtEdGn ExbmpRG 1,
(S)-2-[3-(2- BeanI car banoy |g%henyl ;urel do] - %4 (2, 6-dichl orobenzo¥l an no)

pheny| ] pr 0p| onBdPMSQrd6). 10 (s, 1H), 8.80 (s, 2H), 8.70 (s, 2H), 8.52 (s, 1H), 7.7
(5)- 213 (48 %égd*w'ﬁu RATRY). 8821, 2 Ak, G 4568 (& a8 b [ALARNZOY

am no) phenyl”] propi'onf'c "ac
(S)-3-(4- (2 6-Di chi orobenzoyl am no) phenyl ] - 2-[ 3- ( 2- phenyl car banoyl phenyl )

3s ur do] ,9? ﬁ acid
(S)-2- m ohexyl met hyl car banoyi ) phenyl ] ur ei do} - 3- £4 (2,6
d| chl or obe(ﬁ)z-ayu {[arfﬁﬁei?lphlms:wqmoﬁ \dh’nethaom}/ ming}gEny8722{:4{2- (ﬁ@F/ EP02/ 00331

(S) 2-[ 3- {décl{l tpygul %fanxl)?h%ng ?ﬂ?}g:rgplng: Tczld(z 6- di chl or obenzoyl am n

0) phenyl ]Tmeomaonpmpamdj (40%) was prepared from the compound of Example 97 by

(S)-3-[4-( li%?w syl ]-2-{3-[2, 4-di chl oro-6(cycl ohexyl m
et hyl car bnid'% Sqﬁg%ﬁﬁ ur el E@r propl n| c aci d
(S)-2-$3-[ 2- (Oyrl;po%m met hyl car banoyl ) - 6- met hyl phenyl ] ur ei do} - 3-[4- (2, 6dic
- hloro benzoyl a 0 i
(S)-2-{3-[ 2- (oié‘éPﬂLS’&Q‘a?mb%ﬁ B, ?'?}(%hzeHr?yP]sf‘s(?h%‘t"h A0 & doP-57P4% 2, 6di ¢
hl or o benzidl)) &68 (th Rpihehy8 {mrahi 6.86 dmadiid 4t (my 11Hg.s3.82 (m, 2H)
(S)-2-{3-[2-(Cycl ohexyl nmet hyl car banmoyl ) phenyl ] - 3- net hyl urei do}-3-[4-(2,6
EXAMPLE 99
30 (S)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyllamino}phenyl)-2-{3-[2-(piperidine-
1-sulfonyl)phenyl]ureido}propionic acid methyl ester
~ The title compound was obtained as a white solid from the compound of Preparatlon 3
and the compound of Preparation 19 following the procedure described in Example 51.
5 (DMSO-d6): 8.46 (s, 1H), 8.82(d, 2H), 8.54 (d, 1H), 8.42 (s, 1H), 8.12 (d, 1H),
35 7.89 (d, 1H), 7.58 (m, 5H), 7.25 (m, 3H), 4.45 (m, 1H), 3.64 (s, 3H), 3.00 (m, 6H), 1.40
(m, 6H).



i 0o di chloro benzoyl am no) phenyl ] propi oni c acid

(S)-2-[3-(2-Benzenesul fvnyl phenyl ) urei do]-3-[4-(2, 6di chl or obenzoyl am no) phe
nyl] propwonizesagetd methyl ester PCT/EP02/00331
(S)-2-[3-(2-Benzenesul fonyl phenyl ) ur eizdo] - 3-[ 4- (2, 6

di chl or obenzoyl am no) phenyl] propionic acid 15

(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl ] -2-{3-[2-(pi peridine-1

sul fonyl ) phenyl ] urei do} propi onic acid nethyl ester

(S)-3-[4- EXAMEBLENDOr obenzoyl ani no) phenyl ]-2-{3-[2-(pi peridine-1sul fonyl ) ph

enyl] urei
' (sgl-]z-{s [@%&/’%égéxyﬁ‘:ﬂ&i ﬁwndn ?t)hpﬂewg]/w'noé?ra&or}yl)?,z -fB [2((f %eréi %?ﬂ or oben
zoyl 2o am-squﬂyépyél}w]wpld@ﬂvpmpmmdacndt hyl ester

S-2 If ur el -3-{4- (2. 6-dichl oroben
: ‘;O)yl . no) Sh eyl ?@ﬁg%&&“rﬁ %)/Jagv BYIRY el PRGRY Ik UESHh SRS ol BxbifipR 84 &)
(S)-2-[3- (h&d&ysisyh pfwnﬂdr)mamedtm]Eﬂn{p!bzz 6di chl or obenzoyl am no) phenyl ] pr opi
oni ¢ acid net hyl st
(S)-2-[3-{2- Be%'} ﬁ’@hy )ureido]-3-[4-(2, 6di chl orobenzoyl am no) phenyl ] pr opi
onic acid ' (Sp (WSB-GB amzc(ial mnpm@yhamm& peharml 1362 (b$-1HD, 8.52 (g,
phenyl sul fany P enyé_i pr opi.o 9
(S -5 - (EDER B0 G eh oBBaddy it Ha) Bridiy 50T G738 (. 3H), 4.05 (m, 141,
phenylgul famyimes)y1 B8(Mi 619). propionic acid
(S)-2-{3- [5 1l or 0- 2- (4-chl or obenzenesul f onyl ) phenyl J ur ei do} - 3-[ 4- (2, 6di chl
or obenzoyl ani no) phenyl ] propi onic acid methyl ester
(S)-2-{3- [ExAmpboe ao?- (4 chl or obenzenesul f onyl ) phenyl Jurei do}-3-[4-(2, 6d| chl
or obenzoyl _am no%phe l} opi Qni ¢, aci
(S) =50 15 (SR RRA SR cblarpbysnrior bpsieaypyiaEingdpheny {pmethyl-a-2-

di chl or ob VO U2/ |1 S72:12
di cf Egz 2271%@1%2%5@ g-%hlfﬁhﬂwdrﬂﬂﬂﬁl&ﬁ}lpﬁoﬁﬁhﬁ 458 MdthAsisesr

{S)-2-3-( ﬂBﬁH@e?fe%Qﬂ’ﬂ*Wﬁf@vc‘HﬁwaE%h% fQP4i% €% mmel) ang diphosgene

di chl orob i °
(S)-2-{3-[ q%@yﬂa g‘rsgﬁ%orreh%:gt:kgrﬁ]é;gz ﬂgevfaﬁqfé%dbgtn%%lc 1o 38 % The soentwes |, 6

di chioro b’ém,@b%d antefoyestyeed | ressys. o C&@?d'sﬁ@ﬁﬁ'ﬁe waseslowly added to a
S)-2-{3- | 4-(2,6
((]I . f:m O§ S Lséin ;ﬁopl (gfrm %@ﬂﬁ ggx)p%vélémérewragfeb@-@%bmﬁw&bmrryl}&%.oﬁ.c[ (

(0] on
(5) - 3- (4- (aidomBihehsiombiargey amgqb)q@haml)]ang trigthylamineo(0.06%g &%%Wm\)yl) 5

trifl t
(9)- 220 B oro%étﬁi“agf’%ﬂ %) Aufiog regol M @ShER simad 2 ey )
lo trifl udempﬁ@tuﬁglthmfght] [ @updaqmtatﬁppbtﬁinedawaﬁ collected by filtration, washed
(S) - 2-{3- [védl| s %tﬁtcﬁ ?feﬂ\aﬁé‘laﬁa”ayllaa@ SQNV%]CHPI%I qﬂé résdlt‘ﬂﬂg(%llﬁ was

di chl or obenzoyl am no propi oni ¢ aci

(S) - 2- { 3- [treatgd withva 5aMa$e<m§@i@tlcm efUymegn chleads in Ql@éﬁf\?o(ﬁ o) for 2(1p alsroom

di chl orob n ORI
(S)-2-{3- th%%aglri% gp, %Jag’% i Ot béﬁz@ﬁéguﬁéﬁﬁ R heny | t°u¥'%‘?dt3f Wea- (2.6

di chl d¥o smempeynd(f. h@)?ﬁ%)‘@ﬂawht%ﬁ@ﬁlc acid nethyl ester
(9),2-(3-[5 Ol redol kTl MarabmIGoaRey ISRy bHEEIBId ) 3 (4 (2.6

di chl oro benzoy "onic aci

(S) - 2- [ 3- (124)BR:64 émezid), BAIY My H), . TB(BH YIF)L3. 45 0]3H3-3.23 (12, 4202.78 (m, 9H).
di chl or obenzoyl am no) phenyl ] propionic acid nmethyl ester
(S)-2-[3-(2-Benzenesul fonyl pyridin-3-yl)ureido]-3-[4-(2,6

di chl or obeEXAMPERI1AR) phenyl ] propionic acid

(S) - 2-53- ((§5-338%ANS SblcRirb BIAIR Lt MBhoydrinofpordyifEs LMt RAgAY - 4
' (piperazine-1 -suIfonyl)phényI]ureido}propionic acid
The title compound (10%) was prepared from the compound of Example 101 by
hydrolysis in a similar manner to Example 2.
m.p.: 171°C -
35 & (DMSO-d6): 10.78 (s, 1H), 8.78 (s, 2H), 7.44 (m, 4H), 6.98 (d, 2H), 6.74 (m,
2H), 6.28 (m, 1H), 6.10 (d, 1H), 3.80 (m, 1H), 3.25 (m, 4H), 2.74 (m, 9H).



yl ) propionic acid nethyl ester 25

(S)-2-(3-(2-Benzenesul fonyl phenyl ) urei do]-3-(2', 6" -di nmet hoxybi phenyl - 4yl ) pr
opi oni ¢ aRD@2/057242 PCT/EP02/00331
(S)-3-{4-[(3,5-Di chl oropyri di ne-4-carfionyl ) am no] phenyl }-2-{3-[ 2- (pi peridin
e-1 sul fonyl) phenyl]ureido}propionic acid nethyl ester

(S)-3-{4-[(3,5-Di chl oropyri di ne-4-car bonyl ) am no] phenyl }-2-{3-[2-(pi peridin
e-1 30 sul fonyl) phenyl]ureido}propionic acid

(S) - 2-{ 3- [BXAMPLE 402- { 2, 5- di met hoxybenzenesul f onyl ) phenyl ] urei do} - 3-{4-[ (3,

(92 (o (BHE et BRI O RERE A RR b B BN ES £ [ (s,
Sgi cgl o;o y@ynetﬂammd]anuao}nheyyb)mmfmdlpheldyl }plroplrglnl c agl d 35 <hl or oovr
1l ne- 4 o TPty IR pRert P aoTBVERAEY sEny oLt S4uldad) g2t 2"

.PCT/ EPO2/ @ixBRitorBBthane (1I 5 mI)hoxaIyI Ic]plonde (42 ul, 0.484 mmold ) and a drop of DMF were
S)-2-{3- t
i ki or apyFed A4 PRERR6 RS Bt TR PRCIN et To 45, & Votaties
(S)-2-[ 3b(mﬂereeemmsmﬁie0na¢uuﬁw whiice apslomgia} w;aﬁlctlmblvtad {idt dicb@rdmetharid @r opyri d
4- 0 en ro |on ; er . : .
(& ol T T RN AN R B e a Rt B RS Sining Fram Eraparaag opyr i d

i ne4- car bm@xDQQmmO]%hnmwl)}mNm o8ind, 182 d'Imol) and a catalytlc amount of 4-DMAP

(()ﬁg/l)z Eim %]“E‘ﬁ‘ zengg‘glgé nrf‘@ @yh)ez%a%' do glé)it rle s?rr(ejdcorxl/leﬂ{l ygtl r%l ne-4carb
(S) - 2-[ 3- (empenteanciid feacydnpinixturé )Masehd-o]jmﬁec{ ith ((hfordinethlane Q51 ril)irie - 4 to

(5301 ) (LD RsHBH 2B B MOFERa 5 r omno 1 (0em: T2 a1l ) pyr i

din 3-yl] usyver dmlsMr@ﬁl(M@SO4)a@1cdcdmbhwéte@ahwr reduced pressure The residue was

o n33‘5y| ]Hg‘%@g%%yp%%{ e oA bR 0V BeMIEISES! & YRIE (B3 gry!) pyr
(S)-2-{3- [@ﬂﬁ%e@blfwmhemww@wm lartrdisamatny by aisdamehahéylairegl chl or o

b I t
(97971 o hepu s B B e BE LT 1o, B s 5oy | ur i do} -3 [4- (2, 6
di chl or obengsiytionadli the spie alydve (1 9D @ 0R42ahlol) and LIOH (7.0 mf 0.30 mmol) in

5o sul tonyRSSTHRTRY (2 8L R GRPUMLes SHdehal Feat lgmesratare or 85 e "7

(S)-3-904- (oegaﬁn&schémr wberrémw@dnuﬁ@érpmﬂyéd pleskdrdTahdithe Jebudtiigoiangsdudi ne- 1su

| f I h do

(5% | 2P phoh VA Ca e %P%%I'ﬁgﬁﬂymtménm]péﬁe'watw@%ym"e@e?3by[3 (1ph
enyl met hamwtubﬁhwwbhuh@tlwb&mﬁmhemzn @g) 84926

(S)-2-[3-(2-Benz henyl ) - 3- net hyl urei do] - 3- (4-{[ 1- (3, 5-di chl or opyri di n- 4yl
) met hanoyl ] am m% g | ) propi onic acid nmethyl ester

(S)-2-[3-(2- Betszmmaa N2 3584, ") 516 1 etad foh 164, Boslie Hgr By rhdi n- 4y

) met hanoyl ] am no ﬁé propi oni ¢ ac
1959 )(tw(wwy?’ {0y B i@y s Ry, i 139 (9. (1. 7 15, W30

di chl or opyrdedinh )sﬁr?g Igﬁljnoyl ] am no} phenyl ) propi onic acid '
(S)-2-{3-[ 2- {h/cl ohexyl net hyl car bamoyl ) phenyl ] - 3- met hyl ur ei do} - 3- (4-{[ 1- (3,
5 dichl oropyridi n-4.-yl) et hanoyl ] am no} phenyl ) propi oni ¢ aci d

(S)-2-{3- [&A@ﬁo{&xyl met hyl car banoyl ) phenyl ] - 3- propyl urei do} - 3- (4-{[ 1- (3,
5di chl or opyri | ) met hanoyl ] am no} phenyl ) propi onic acid 35

(S) - 2-{ 3- [(3)-2432- Bhez@neﬁatfnwlphemd)mqmpb 1H23-digblosppysigindeyihy| ur ei do} - 3

4-{[ 15( 3, I h I d W
5L R ngadeidar o ] ens o o' e

The title compound (37%) was prepared from 2,6-dichioronicotinic acid and the amine
from Preparation 20 in a similar manner to Example 103.
m.p.: 207 °C _
§ (DMSO-d6): 12.90 (bs, 1H), 10.67 (s, 1H), 8.49 (s, 1H), 8.17 (d, 1H), 8.05 .(d,
35  1H), 7.95 (m, 4H), 7.84 (d, 1H), 7.73 (d, 1H), 7.62 (m, 3H), 7.53 (m, 3H), 7.24 (m, 3H),

4.28 (m, 1H), 3.06 (dd, 1H), 2.87 (dd, 1H).




(S)-2-{3-[2-( Q/cl ohexyl et hyl car barmyl ) phenyl ] - 3- pent yI urei do}-3-(4-{[1-(3,
5 di chl oropyri di n-4-yl ) nmet hanoyl ] am no} phenyl ) propi oni ¢ acid

(S)-2- {3-\@@1@)3/;{4723; [ 2-{cyci ohexyl et hyI car banoyl )phenyl ] urpcflm}noﬁm,(;ﬁ {[21-(3,
5 di chl oropyri di n-4-yl ) net hanoyl ] am na} phenyl ) propi oni ¢ aci d

(S)-2-{3-Cycl ohexyl net hyl - 3-[ 2- (cycl ohexyl net hyl car banoyl ) phenyl ] ur ei do} - 3(
4-{[ 1- (3, 5-di chl oropyri di n-4-yl ) net hanoyl ] am no} phenyl ) propi oni ¢ acid
(S)-3-(4-{[1-(3,5-Dichl oropyridin-4-yl }rret hanoyl ] am no} phenyl ) - 2-{ 3- met hyl -
3-[2 (pi pENAMI?teE 108ul f onyl )phenyl ] ur ei do} propionic acid nethyl ester.

Ol s e o

(S)-3-(4- ﬁelhé@)&]ahmh}lpmenvlypno@mmdaglld) met hanoyl ] am no} phenyl )-2-{3-[2-(4

(9% ba” ErEThE Batedin B RS BrSbels AR ad o Pehe Rt rE) P e8] 5. (4

met hyl pi pémavPreparhtion2d toligvinghesylokediee desgribeg imBxamplei103.15

(S)-2-[3-(2-Cycl op%lé) esul f onyl phenyl ) urei do] - 3- (4-{[ 1- (3, 5-di chl or opyri di
n- 4yl ) met hanoyM&m a‘ghenyl ) propi onic acid nethyl ester

(S)-2-(3-(2- Wslgng@@e)ewhbqwlmwefwmr QHP'Q]483¢5 4H,[8l2A &, Brslicdy gropyri di
n-4 yl ) met hanoyl L{imnorig enyl’) propi oni ¢ aci

(S)- 3 (4- BHL-71.8P Tﬁpy@m)dm&(rryl?»)*ﬁre‘t a%ﬂayli]*h&&&o(ﬁpmh)%lq&(m{m)[z (220
met hyl,gr ogad@qngﬂslyl fonyl ) phenyl Jur ei do} propi onic acid methyl ester
(S)-3-(4-{{1-(3,5-Di chl oropyri di n- 4-yl ) net hanoyl ] ani no} phenyl)-2-{3-[2-(2me
t hyl pr opane- 2 sul fonyl ) phenyl ] ur ei do} propi oni ¢ aci d

(S)-3-(4- 1@3chl oropyridin-4- yI ) rret hanoyl ] am no} phenyl) - 2-{3-[ 2- (7ne
t hyl t hi eno] 2, 5 razi n- 3-yl sul fanyl) 3/ l] ur ei do} propi oni c acid net hyl

o5 ester (S)-2- [3( nzenesuIfonylphenyl)ureldo]-3( ~{[1-(3,5-dibromopyridin-4-yi)-

(S)-3-(4- gééhé%mlﬁmpﬁggpwﬁogf%léa et hanoyl | am no} phenyl ) - 2-{3-[2- (7me

t hyl t hi en razi any heng/?l ] ur ei do} propi oni c acid
(S) - 3-164- The - {itte scoptpondr wpy r Prépared- Jomes hrdibosmyisanicadipichaaidl Yprepdredd[ 2- (3, 5

i el or opYet gl 5 W HbhAE DS 1SRN EPKOR FarRBkih (T B S57 °1 30

(S)-3-(4- oropyridin-4 hoyl]amn ‘[2-(3,5
di chl or opﬂﬁﬁibl ard]-the stlﬂanmeHl@nylra}lgm eZQj@l\@wm e ereesddre descnbed in
(S)-3-(4-dy ﬁ: D|ch|oropyr|d|n4yI)rrethanoyI]amno}phenyI) 2-{3-[2

(pi peridi ne- T sul TBonyI ) phenyl ] urei do} propi onic acid nethyl ester
(S)-3-(4-{[1- (BB ZB‘cTﬁoropyrldl n- 4-yl ) net hanoyl ] ami no} phenyl )-2-{3-(2 35

(5 P55 (T S OMERLEIZ Y B BE FRURL BoF T o hod AR &5D: 308 &hre hyi

3- [ 2( pi peragime2 (m3H)f DB%I(YPTHENY SR WMeBEN 780, BH)c4.a¢i(e, may, BY5S @stien, WO

02/ 0572. 1? Al?’%lfrg 2/ 00331 101
(S)-3-(4-{12-X'3,'5Di chl oropyri di n-4-yl ) met hanoyl ] am no} phenyl) - 2- { 3- net hyl -
3-[2( pi perazi ne- 1-sul fonyl ) phenyl ] ur ei do} propi oni c acid

(S)-2-[3- ﬁmﬁﬁﬁ)zul f onyl phenyl ) urei do] - 3- (4-{[ 1- (2- chl or 0o- 6- net hyl pyri di
n- 3yl ) net o} phenyl ) propionic acid

(S)-2-263- «&meaﬁdnéwmwwmﬂynuraddm-{:ﬁézsl-d{c[hlorbﬂeﬁzsdkmhiowwi di n-3-y

| ) met hano mn )p opi onic acid
(S)-z-[s-é% %BH%&%‘E enyl )ureido]-3-(4-{[1-(3, 5-d i methoxypyrid
in-4-yl)ma bdnmd bamam}:rmbmwhz)awenpd@mtz oy, d0.64 mmol) and the amine from

(S)-2-[3- syl fonyl n [l b ri di n-4-yl
(S) 2 L% e BenzanaPLioh oY | PRE N GHER] 1o idd el 37 6 RS PR hd
(S) - 2- [ 3- (eachem ntixtacivhe nydrp beotad Jai0edand BlaBACH, (866 mg, 2.64 mmol) was

30 added. The reaction mixture was stirred at room temperature for 2h before being

partitioned between DCM (50 ml) and saturated aqueous NaHCO; (30 mi). The brganic

layer was separated, washed with saturated aqueous NaHCO; (2 x 30 ml) and brine

(30 ml) and dried (MgSQ,). The solvent was removed in vacuo and the residue purified

by flash chromatography (4:1 to 1:1 hexanes/EtOAc) to give the title compound (280
15 mg, 71%). |



- ester

di chl or obenzyl am no) phenyl ] propi oni ¢ acid nmet hyl ester
(S)-2-[3-(2-Benzenesul fonyl phenyl )ureido]-3-[4-(2,6
di chl or obwoayghenno) phenyl ] propi onic. acid 15 PCT/EP02/00331
(S)-2-[3-(2-Benzenesul fonyl phenyl ) ur eigdo] - 3- {4-[ (3, 5-di chl or opyri di n-4-yl ne
t hyl ) am no] phenyl } propionic acid nethyl ester
(s L3, (2 egeeslL o0 NP et Aol (.2 B o BT IRV G 4!
(2 §) pr20£30(72203(em74enee 19Bf( anﬂ;)toigfmdd) PHEIsdE (03164 -468remhyHy; arseapeHRpheny| )

i
- (S)-2-[3- ( ég% $¥bnylphenyl)ure|do] 3- (4-di met hyl car banmoyl oxyphenyl )
propi oni c aci d 4-Methyl pi perazi ne-1-carboxylic acid

4-{(S) - 2 [ nesul f onyl phenyl } urei do] - 2- met hoxycar bonyl et hyl } phenyl
M%f ger azi ne-1-carboxylic acid

4 {(9)- 2 [(8)-£43- tzeeaﬁia@uhffeﬂwbﬁ&mwréudur $[412, 6-dictaorubeneyiamidd)prRam) est er
, 5-Di chl oroi soni cqQ él nic acid
{(S) - 2- [PIORIBNIGAFIL nesul f onyl phenyl ~) ur ei do] - 2 met hoxycar bonyl et hyl } pheny!

ter 3, 5- T'HeCh|eOE@h§6UHdCPla°/BT)| wagYrébared from the compound of Example 107 b
{(S)-2-[3-(2-benzenesul f onyl phenyl ) urei do] -2 30 carboxyet hyl}phenyl ester

S)-3-(2' W&Vé@lfﬂ%‘mﬂ thg_pyqage_dgce{@spp%jrjn F&8maerfe- 1- sul f onyl ) phenyl | ur ei do}
ropi ofji ¢ aci deth (§st er
(S)-3-(2'- Q/ano hen |)-2-{3-[2-(pi peridine-1-sul fonyl)phenyl]ureido}
pr opi oni ¢ aci d83BMSO d6) 12.72 (bs 1H), 8.47 (s, 1H), 7.94 (m, 4H), 7.81 (d, 1H) 7.52 (m

i e e e T

(S}-3- (2" -A (noxiyDi HBe(dd, 1!119y231 @d{ B4} 2- (pi peri di ne- 1-sul fonyl ) phenyl Jureid
o} propionic acid

(S)-2-[3-(2-Benzenesul fonyl phenyl )urei do]-3-[4-([2, 6] napht hyri di n-1-yl am no
) phenysl | EXAMBIE c108ci d net hyl ester o _
(5):2- 3 (& Benteaesul L RIkbRNBRIINSER 1@ S-dLRIFbAARIR A kil ¥! 2 no
(S) - 3- [ 4- (dndin6]pHapily propiahic-atidmatityhegtphenyl | - 2- { 3-[ 2- (pi peri di ne- 1- sul f ony

(5 POCT L Vs LIRS T e, BRI RH] S srcicnlonopyridinast-camoxaldevrle ¢ oy

) to pher(pdebarredladoérpmgpom method df Stewart A. O. et al WO89/62908) and the amine

( )s> pﬁe : ]fgopgg%ﬁ RS2 o @bgﬁ}q%é Urd QbsFkd i Egaripi@dgpt hrridin-1-ylamn
(s) 2:[ 3 ( 2- BesAgDOENSITE-@; k. IByde.seRe]B.05 [of-1H)27 SBriaphipyrasiia) 2y | ani no
Phenyl TRy P10, 3%, 1H), 7.16 (t, 1H), 7.00 (d, 2H), 6.69 (d, 2H), 5.22 (d, 1H), 471

(m, 1H), 4.59 (s, 2H), 3.76 (s, 3H), 3.01 (d, 2H).

4
es
4-
(
p

25 EXAMPLE 110
| (S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-{4-[(3,5-dichloropyridin-4-yImethyl)

amino]phenyl}propionic acid '
The title compound (80%) was prepared from the compound of Example 109 by
hydrolysis following the procedure described in Example 2.

30 m.p.: 194 °C

5 (DMSO-d6): 12.75 (bs, 1H), 8.64 (s, 2H), 8.47 (s, 1H), 7.97 (m, 4H), 7.81 (d,
1H), 7.52 (m, 4H), 7.21 (t, 1H), 7.04 (d, 2H), 6.64 (d, 2H), 5.90 (t, 1H), 4.39 (d, 2H),
. 4.18 (m, 1H), 2.96 (m, 1H), 2.73 (m, 1H).
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(S)-2-[3-(2-Benzenesul fonyl phenyl ) urei do]-3-[4-([2, 7] napht hyri di n-1-yl am no
) phenyl Jwoophomix acid methyl ester PCT/EP02/00331
(S)-2-[3-(2-Benzenesul f onyl phenyl ) ur eirdo] - 3-[ 4- ([ 2, 7] napht hyri di n- 1-yl am no
) phenyl]proplonlc acid

(S)-3-[4- (éx;wf t‘hyrldln 1-yl am no) - phenyl ] -2-{3-[ 2- ( pi per|d| ne- 1- sul f on
yl) 2o phenyl | urei o}proplonlc acid nmethyl ester

(S)-3-[4- (({5)22V-!Naﬁmmesdﬁmﬂplﬁmmﬁemw"]‘°t2¥{°3FtEﬁ“Q\Umeheﬂhwhe 1-sul fon

yl) phenyl(p% ic,acid
- (9)-2-[3- g’ﬁé Oﬁ}c%gﬁ ﬁ] e§ter?et hyl ur ei do] - 3-[ 4- ([ 2, 7] napht hyri di n- 1-yl am no
) phenyl ] mrsmntlmaf cmmp@un@tfrb;ri Pepartioz 21 (300 mg, 0.66 mmol), dnmethylcarbamyt

) {Sl)ohg n%,lg’] %6'88&0@/ ﬁ) anldﬁﬁ m%mnje ndya% gartgllytclicoimgur{t of Q[IgMZ\LHRBQIIicﬂXe h wlasyI ami no
{S)-2-[ 3- h2atBe mwen@-mlaft cmyqu eysolvenewde Jredoleld in[ Vactd remphthb yresidiian was

VoY) P st R Prseliefin O3 0L pEse it safurpies asupann MNAYFCaihx 296

yl oxy) phemy) hnprded ¢Mg8Oq)ciThe solvent was removed under reduced pressure and the

éﬁ)enil ][4u uglg%pqr cgei[ %% I(p%lgﬁ?%b%&a ?cﬁrgg't%qdrap% (ﬂ %o %p) Rga{nglslé?o&c)sm Fonyl)
{S) - 3-1p4- (give.thd Mpdinmuundi(2611my) &xwy))ml ] -2-{3-(2-(piperidine-1-sulfonyl)

henyl ] ureido i.on Ci 3 '
LSy 513 (5 BRICRET 3 G708 it 07 (el o7 -5 Ealt) 793 DR SPAM 40y 1 oxy)
phenyl ] pr gpioqH, HRH.5b gaetm?(u BBEIH), Y8 @%H?Iﬁig% BQY /25708 &kjl331 103
(S)-2-[3-(2- Benzenesul f on henyl)ureldo] 3-14-(] 7]naphthyr|d|n 1-yl oxy)
phenyl Jpr opi oni ¢ aci d

(S)-3-[4- {g}@m}ﬂ‘@ghghyrl di n- 1 yl oxy)phenyl] 2 {3-[2-(pi peridine-1-sul fonyl)
phenyl ] urei do &aopl onic acid nethyl est

(S) - 3-1p4- (Pr2-3- mwﬁﬁawmmw;ﬁﬁ%‘m dmtbyl[cztt(qm;\eprmwyﬁ sui f onyl )
phenyl ] up bgg},;gréam onic acid
(S)-2-[3-(2-Benzylp henyIzHS nmet hyl urei do]-3-[4-([2, 7] na hthyrldln 1

yl oxy) phe yp]tltl}gr@;ﬁpmn@ " Wt [RygPagag fpm the compound of Example 111 by

(S)-2-[3- @aé@@%y&mﬂ@/ﬂhbp%c@“e@@deuéfweaql ERamfed 2, 7] naphthyridin-1 to |
yl oxy) phenyl ] "propionic acid

(S)-2-[3-(2- BefeR: pHeMyl ) - 3- rrethylthl oure| do] 3-(4-{[1-(3,5-dichloropyridin

4yl th I t

(Sgl )2 3- ?goéehgwg@ﬁ ¥2§kﬁe$hy t rel b d§y¢jﬂ Ef‘d?%(qj1 cEPor opyridin

(g) yI2) Ergt IQH),((WBQ edmhi)}bﬂél(ml Ly (713180(m (Bl-ti.c? @s 14 2H), 7. 20 (lm QH ), 7.07 ( dd }2H?2 (4. { ”
e t t hi our ei do

(3, 5-di chl[4(2)3r1opyr }'@' ‘ﬁHt}E ﬁi‘rg ééméﬁgk} %m: ?% gﬁoﬂ'ly)om c acid net hyl

ester

('S)-2- {3# W;élé:l gexyl met hyl car banoyl ) phenyl | - 3- et hyl t hi our ei do} - 3- (4-{[
1(3, 5-di chi"oropyti | n- 4-yl ) met hanoyl ] am no} phenyl ) propi oni ¢ acid; or

{S) - 3-%64- {Methg|pipddazinedr-crhoxylion- 4agid) neéﬁesic%flaj-(amm]ammngdnytmre{rst)[ 2 z0

{pi peri di fh‘?e.ih Emangl}g&gﬁwlgtwhwr& ggt}epr opionic acid, or a

phar maceut’ ear y acce
The title compound (83%) was prepared from 4-methyl-1-piperazinecarbonyl chloride

hydrochloride and the compound from Preparation 21 following the procedure
described in Example 111. '

30 5 (CDCI3): 8.71 (s, 1H), 8.07 (s, 1H), 7.98 (s, 1H), 7.83 (d, 2H), 7.50 (m, 4H),
7.10 (m, SH), 5.55 (d, 1H), 4.79 (m, 1H), 3.79 (s, 3H), 3.70 (bs, 4H), 3.12 (m, 2H), 2.60
(bs, 4H), 2.42 (s, 3H). |



17. A process for producing a conmpound of formula | as defined in any one
of clains 1 to 16, and in which the group Zis a -COORd group, R3 is H and

R2 is 25 wollzioehiygch proces$ conprises reacting an am ne opcigpih@as(111):
HZN /COORd R4~X-L2 (111 R5 wherein Ré, R4) R5, L2 and X are as defined in

any one of clainms 1 to 16 with a 30 correspondi ng i socyanate or

I sot hi ocy%@ﬁpﬁ% ‘gﬂr mula (IV): RL ~L'~Y~-N*" .-W(IV) WO 0210S72~2
PCT/ EPO2/ (1-4 wherein Wis Oor S and R1) L1 and Y are as defined
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\X-Lz (VI1) \Rmpo18thecein Wis Oor S and R4, R5, Rd and L2 are as defined
in any one of clains 1 to cess for produci?'% a com%ound of
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roup Z i d y fi i 1to
76y i ch ok en gl L Toe i 2h, E2e AR O R O T
COORd . RA.08 (mp 1H) E-gg(msﬂzmva%b@i JRB22 R 3HR5, Rd, X and L2 are as
defineg in any one of claims 1 to 16 with a carbanyl chloride of formula

(1X): WO 02/ Ur2-t2 PCTI EPO2/ (10331 105 R2 |
: EXAMPLE 115

3,5-Dichloroisonicotinic acid  4-{(S)-2-[3-(2-benzenesulfonylphenyl)ureido]-2-
methoxycarbonylethyl}phenyl ester
The title compound (82%) was prepared from 3,5-dichloroisonicotinoyl chloride and the
15 compound from Preparation 21 following the procedure described in Example 111.
8 (CDCI3): 8.82 (s, 1H), 8.63 (s, 2H), 8.08 (d, 1H), 7.96 (d, 1H), 7.82 (d, 2H),
7.50 (m, 4H), 7.20 (m, 5H), 5.43 (d, 1H), 4.81 (m, 1H), 3.78 (s, 3H), 3.18 (m, 2H).

EXAMPLE 116

20 3,5-Dichloroisonicotinic acid 4-{(S)-2-[3-(2-benzenesulfonylphenyf)ureido]-2-
carboxyethyl}phenyl ester o
The title compound (44%) was prepared from the compound of Example 115 by
hydrolysis following the procedure described in Example 2.

m.p.: 186 °C | _

25 & (DMSQ-d6): 8.91 (s, 2H), 8.50 (s, 1H), 7.96 (m, 4H), 7.83 (d, 1H), 7.54 (m,

6H), 7.28 (m, 3H), 4.31 (m, 1H), 3.16 (m, 1H), 2.93 (m, 1H).

EXAMPLE 117
(S)-3-(2'-Cyanobiphenyi-4-yl)-2{3-[2-(piperidine-1-sulfonyl)phenyl]ureido}
30  propionic acid methyl ester ' '
A solution of the compound from Preparation 3 (72 mg, 0.30 mmol) and diphosgene
(18 w!, 0.15 mmol) in dioxane (1 ml) was heated at 60 °C for 16h. The solvent was
removed under reduced pressure. The crude isocyanate was dissolved in
dichloromethane (1 ml) and this solution was slowly added to a solution of the
35  compound from Preparation 23 (95 mg, 0.30 mmol) and triethylamine (0.10. ml, 0.7
mmol) in dichloromethane (1 ml) and the resulting reaction mixture was stirred at room
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one of clwomwsodnio 16 or a pharmaceutically acceptabl e sabpripg/®as i n the
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suscepti bl e of being inproved by antagoni smof a431 andlor a4~i 7 integrins.
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t oxi ¢ and (myMH))d-a0aEedH)end0 (rhj 2). cont act der mal hypersensitivity,
psoriasis, tunor

EXAMPLE 120

30 (S)-3-(2'-Methoxybiphenyl-4-yl)-2-{3-[2-(piperidine-1-sulfonyl)phenyl]ureido}

propionic acid '

The title corhpound (82%) was prepared from the compound of Example 119 by

hydrolysis following the procedure described in Example 2.

m.p.. 177 °C
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EXAMPLE 128

- (S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2,7]naphthyridin-1-ylamino)
phenyi]propionic acid
The title compound (84%) was prepared from the compound of Example 127 by
15 hydrolysis following the procedure described in Example 2.
m.p.: 184 °C
5 (DMSO-d6): 9.85 (s, 1H), 9.59 (s, 1H), 8.66 (d, 1H), 8.53 (s, 1H), 8.17 (d, 1H),
8:09 (d, 1H), 7.98 (m, 3H), 7.84 (m, 3H), 7.69 (d, 1H), 7.58 (m, 4H), 7.27 (m, 3H), 7.13
- (d, 1H), 4.32 (m, 1H), 3.08 (m, 1H), 2.88 (m, 1H).
20
EXAMPLE 129
(S)-3-[4-([2,7]Naphthyridin-1-ylamino)-phenyl]-2-{3-[2-(piperidine-1-sulfonyl)
phenyl]ureldo}proplomc acid methyl ester
The title compound (78%) was prepared from the compound from Preparation 25 and
25 2-(piperidine-1-sulfonyl) following the procedure described in Example 117.
3 (CDCI3):I 9.97 (s, 1H), 8.65 (s, 1H), 8.60 (d, 1H), 8.28 (d, 1H), 8.17 (d, 1H),
7.77 (d, 2H), 7.70 (d, 1H), 7.60 (d, 1H), 7.51 (t, 1H), 7.22 (m, 3H), 7.17 (d, 1H), 7.08 (d,
1H), 5.65 (d, 1H), 4.82 (d, 1H), 3.78 (s, 3H), 3.17 (m, 2H), 2.95 (m, 4H), 1.60 (m, 3H),
1.32 (m, 3H).
30
EXAMPLE 130
(S)-3-[4-([2,7]Naphthyridin-1-ylamino)-phenyl]-2-{3-[2-(piperidine-1-sulfonyl)
phenyl]ureido}propionic acid
The title compound (90%) was prepared from the compound of Example 129 by
35  hydrolysis following the procedure described in Example 2.
m.p.: 179 °C
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"10%& () - fih& title compound (14%) was prepared from the compound from Preparation 26

following the procedure described in Example 125. .

10 5 (CDCI3): 9.42 (s, 1H), 8.63 (d, 1H), 8.21 (m, 1H), 7.55 (m, 4H), 7.20 (m, 10H),
6.90 (t, 2H), 4.68 (m, 1H), 4.49 (d, 1H), 3.92 (m, 1H), 3.72 (m, 1H), 3.71 (s, 3H), 2.97
(s, 3H), 2.90 (m, 2H). '

EXAMPLE 132

15 (S)-2-{3-(2-Benzylphenyl)-3-methylureido]-3-[4~([2,7]naphthyridin-1-ylamino)
phenyl]propionic acid ' |
The title compound (72%) was prepared from the compound of Example 131 by
hydrolysis following the procedure described in Example 2.

m.p.: 157 °C

20 5 (DMSQ-d6): 12.73 (bs, 1H), 9.84 (s, 1H), 9.54 (s, 1H), 8.66 (d, 1H), 8.17 (d,

1H), 7.69 (m, 3H), 7.10 (m, 12H), 5.29 (m, 1H), 4.34 (m, 1H), 3.71 (m, 1H), 3.54 (m
~1H), 2.94 (m, 2H), 2.85 (s, 3H).

EXAMPLE 133

25 (S)§2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2,6]naphthyridin-1-yloxy)phenyl]
propionic acid methyl ester
The title compound (98%) was prepared from the compound from Preparation 27 and
2-benzenesulfonylphenylisocyanate (prepared as described in Preparation 20)
following the procedure described in Exampie 117.

30 . §(CDCI3): 9.28 (s, 1H), 8.78 (m, 2H), 8.13 (m, 3H), 7.98 (d, 1H), 7.83 (d, 2H),
7.50 (m, 5H), 7.23 (m, 4H), 7.12 (t, 1H), 5.70 (d, 1H), 4.85 (m, 1H), 3.79 (s, 3H), 3.20
(d, 2H).
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EXAMPLE 135
(S)-3-[4-([2,6]Naphthyridin-1-yloxy)phenyl]-2-<{3-[2-(piperidine-1-sulfony!)phenyl]
ureido}propionic acid methyl ester
The title compound (91%) was prepared from the compound from Preparation 27 and
15  2-(piperidine-1-sulfonyl)phenylisocyanate following the procedure described in
Example 117.
8 (CDCI3): 9.29 (s, 1H), 8.78 (d, 1H), 8.64 (s, 1H), 8.19 (m, 2H), 8.05 (d, 1H),
7.68 (d, 1H), 7.50 (t, 1H), 7.43 (d, 1H), 7.22 (m, 5H), 5.63 (d, 1H), 4.89 (m, 1H), 3.79 (s,
3H), 3.20 (d, 2H), 2.99(m, 4H), 1.60 (m, 4H), 1.40 (m, 2H).
20
EXAMPLE 136
(S)-3-[4-([2,6]Naphthyridin-1-yloxy)phenyl}-2-{3-[2-(piperidine-1-sulfonyl)phenyl]
ureido}propionic acid
The title compound (90%) was prepared from the compound of Example 135 by
25 hydrolysis following the procedure described in Example 2. |
m.p.: 140 °C
8 (DMSO-d6): 12.80 (bs, 1H) 9.44 (s, 1H), 8.78 (d, 1H), 8.45 (s, 1H), 8.16 (d,
1H), 8.10 (d, 1H), 7.95 (m, 2H), 7.68 (m, 2H), 7.56 (t, 1H), 7.36 (m, 2H), 7.10 (m, 3H),
4.40 (m, 1H), 3.14 (m, 1H), 2.94 (m, 5H), 1.46 (m, 4H), 1.32 (m, 2H). '
30
EXAMPLE 137 - :
(S)-2-[3-(2-BenzenesuIfbnylphenyl)ureido]-3-[4-([2,7]naphthyridin-1 -yloxy)
phenyi]propionic acid methyl ester |
The title compound (98%) was prepared from the compound from Preparation 28 and
35  2-benzenesulfonylphenylisocyanate (prepared as described in Preparation 20)
following the procedure described in Example 117.
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The title compound (85%) was prepared from the compound of Example 137 by
hydrolysis following the procedure described in Example 2.
10 m.p.: 164 °C
5 (DMSO-d6): 9.71 (s, 1H), 8.82 (d, 1H), 8.54 (s, 1H), 8.13 (d, 2H), 7.97 (m,
3H), 7.87 (m, 2H), 7.64 (m, 1H), 7.59 (m, 4H), 7.41 (d, 2H), 7.28 (d, 2H), 7.23 (t, 1H)
4.35 (m, 1H), 3.17 (m, 1H), 2.94 (m, 1H).

1

15 EXAMPLE 139
(S)-3-[4-([2,7]Naphthyridin-1-yloxy)phenyl]-2-{3-[2-(piperidine-1-sulfonyl)phenyl]
ureido}propionic acid methyl ester '

The title compound (93%) was prepared from the compound from Preparation 28 and
2-(piperidine-1-sulfonyl)phenylisocyanate following the procedure described in

20 Example 117. . _ _

' § (CDCI3): 9.81 (5, 1H), 8.79 (d, 1H), 8.68 (s, 1H), 8.20 (m, 2H), 7.68 (d, 2H),
7.54 (t, 1H), 7.23 (m, 5H), 7.15 (t, 1H), 5.52 (d, 1H), 4.89 (m, 1H), 3.79 (s, 3H), 3.21 (m,
2H), 3.00 (m, 4H), 1.60 (m, 4H), 1.40 (m, 2H).

25 EXAMPLE 140 : _
(S)-3-[4-‘[2,7]Naphthyridin-1-yloxy)phenyl]-z-{3-[2-(piperidine-1-sulfonyl)phenyl]
ureido}propionic acid
The title compound (85%) was prepared from the compound of Example 139 by '
hydrolysis following the procedure described in Example 2.

30 m.p.: 159 °C _

5 (DMSO-d6): 9.68 (s, 1H), 8.81 (d, 1H), 8.45 (s, 1H), 8.14 (d, 1H), 7.96 (d, 2H),
7.89 (d, 1H), 7.65 (d, 1H), 7.53 (m, 2H), 7.38 (d, 2H), 7.24 (d, 2H), 7.15 (t, 1H), 4.38
(m, 1H), 3.16 (m, 1H), 2.92 (m, 5H), 1.46 (M, 4H), 1.33 (m, 2H).
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10 EXAMPLE 142 .
(S)-2-[3-(2-Benzylphenyl)-3-methylureido]-3-[4-([2,7]naphthyridin-1-yloxy)phenyl]
propionic acid
The title compound (84%) was prepared from the compound of Example- 141 by

_ hydrolysis following the procedure described in Example 2.
15 m.p.: 128 °C
5 (DMSO-d6): 12.82 (bs, 1H), 9.68 (s, 1H), 8.82 (d, 1H), 8.11 (bs, 1H), 7.89 (d,
1H), 7.53 (d, 1H), 7.22 (m, 13H), 5.50 (m, 1H), 4.38 (m, 1H), 3.65 (m, 2H), 3.05 (m,
2H), 2.84 (s, 3H).

20 EXAMPLE 143
(S)-2-[3-(2-Benzy!phenyl)-3-methylthioureido]-3-(4-{[1-(3,5-dichloropyridin-4-
yl)methanoyllamino}phenyl)propionic acid methyl ester
(S)-2-Amino-3-{4-[(3,5-dichloropyridine-4-carbonyl)amino]phenyl}propionic acid methyl
ester (0.25 g, 0.62 mmol) was added at room temperature to a tetrahydrofuran solution

25 (3 ml) of thiocarbonyldiimidazol (0.12, 0.68 mmol) and triethylamine (0.062, 0.62 mmol)
and stirred for 2 h. Next, the solvent was removed under reduced pressure and
compound from Preparation 11 was added in .acetonitrile (3 ml) and stirred at 80°C for
3 h. The solvent was removed under reduced pressure and the residue was purified by
flash chromatography (Hexane:AcOEt, 1:1) to yield the tittle compound(0.23 g, 62%)

30 as a yellow salid.

5 (DMSO-d6): 10.94 (s, 1H), 8.82 (s, 2H), 7.60 to 6.68 (m, 14H), 5.03 (m, 1H),
3.70 (dd, 2H), 3.58 (s, 3H), 3.02 (m, 2H).
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EXAMPLE 145

15 (S)-2-{3-[2-(Cyclohexy|methylcarbamoyl)phenyl]-3-methylthioureido}-3-(4-{[1-(3,5-
dichloropyridin-4-yl)methanoyl]amino}phenyl)propionic acid methy! ester
The title compound was obtained as a pale yellow solid from the compound of
Preparation 7 and (S)-2-Amino-3-{4-[(3,5-dichloropyridine-4-
_ carbonyl)aminojphenyl}propionic acid methyl ester hydrochloride following the
20 ° procedure described in Example 143.
5 (DMSO-d6, mixture of rotamers): 10.94 (s, 1H) 8.82 (s, 2H), 7.60 to 7 05 (m
gH), 5.15 and 4.92 (m, 1H major/minor), 3.62 (s, 3H), 3.15 (m, 6H), 2.84 and 2.72 (s,
3H major/minor), 1.84 to 0.78 (m, 10H).

25 EXAMPLE 146
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]-3-methylthioureido}-3-(4-{[1-(3,5-
dichioropyridin-4-yl)methanoyl]amino}phenyl)propionic acid
The title compound (43%) was prepared from the compound of Example 145 by
hydrolysis in a similar manner to Example 144.

30 m.p.: 175°C '

5 (DMSO-d6, mixture of rotamers): 10.92 (s, 1H), 8.78 (s, 2H), 7.60 to 6.95 (m,
9H), 5.00 and 4.96 (m, 1H major/minor), 3.15 (m, 6'H). 2.82 and 2.72 (s, 3H
minor/major), 1.84 to 0.80 (m, 10H).
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S109& () (B}3-{4{[0%BSDichloy bpUrddidd-y 1) mgthah 69Farginolp herye2-(3-[2-(piddridig-O O ()

- srzro- 1 YEEYphemdithipysgidelprppienicagid: (). n 10908 () - 8210%08 () - | KF3" ! 10
908! () - - NSthidOEnbi8’ §f) corspdlioto frékh (Prepdrafithh BI&'(Q.BS gl (3 irﬁnol) was added to a

N 0
- e () - Peovbiie? (9 P abining ¢ U SEtR R AR B RO RA Ry bhrom sy,
U& () - MLRRAdUE:78)g, 21Holy& pyridine/M&Xee [4/1, 20 ml) and stirred at room temperature for
3 h. The organic solvent was removed under reduced pressure and the resulting
aqueous solution was acidified with hydrochloric acid (2M, 5 ml) and extracted with
AcOEt (50 ml). The organic layer was dried (MgSO,) and the solvents removed under
10 reduced pressure. The crude material was purified by flash chromatography
(ACOEt:AcOH, 99:1) to yield the tittle compound (0.66 g, 80%) as a pale yellow solid.
m.p.: 170°C '
5 (DMSO-d6): 10.94 (s, 1H), 9.26 (s, 1H), 9.02 (d, 1H), 8.78 (s, 2H), 7.75 (m,
2H), 7.62 (m, 3H), 7.34 (m, 3H), 5.02 (m, 1H), 3.15 (M, 2H), 2.92 (m, 4H), 1.42 (m, 6H).
15
The following examples illustrate pharmaceutical compositions according to the

present invention and procedure for their preparation.

EXAMPLE 148

20 Preparation of a pharmaceutical composition: tablets
~ Formulation: .
Compound of the present invention ............ 5.0 mg
LACIOSE......veveeerrencierecreetere et s enene w.. 1136 Mg
Microcrystalline cellulose..........cccocveevnenniee 28.4 mg
25  Light silicic anhydride........ccccooveiiviinnennenenan. 1.5mg
Magnesium stearate..........c...cocvvieiiiieinneee 1.5 mg

Using a mixer machine, 15 g of the compound of the preserit invention was mixed with
340.8 g of lactose and 85.2 g of microcrystalline cellulose. The mixture was subjected

30 to compression moulding using a roller compactor to give a flake-like compressed
material. The flake-like compressed material was pulverized using a hammer mill, and
the pulverized material was screened through a 20 mesh screen. A 4.5 g portion of
light silicic anhydride and 4.5 g of magnesium stearate were added to the screened
material and mixed. The mixer product was subjected to a tablets making machine

35  equipped with a die/punch system of 7.5 mm in diameter, thereby obtaining 3,000
tablets each having 150 mg in weight,
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10s” 109&' (9.- 900&&' ()-1ys"10%& ()-!ys"10%&' ()-s!10%& ()- 10 10*4CO Zz[ 9H4

- 101 (@, #1 ‘% 1098 ()-"10@10% ()- ' @10%& ()- ' h@

109 ! (! &' (QompBuh@vRihe )presbv ihwettiobQ!.L ..~ Z 5.0 mg

. 109 () lé&t 8& ()-! @L #109& ()-fl 0/&00/& (9% )ﬁl 109 () -! #O@: #1098 ()-,}auv}i”r
b4 108100 ?f/ 8 TOV ()= T'5 TORHE ()= 5 “TOVRE () - g@B, #10%& ()-1$ - Z

109%& () -1 \Guxn gidrdi4..10!.s!.1.10%.h.. h&.().-...... 40.8 mg
Polyvinylpyrrolidone ........c....ccccovcniniiinnes e 7.5mg
Magnesium stearate...........cooeveerecreenervenens 1.5 mg
Hydroxypropylcellulose..........ccocvrvnevinnenns 23mg
10  Polyethylene glycol .......ccccoovmrviiiriciinerinen. 0.4 mg
Titanium dioxide......cccooeveereeririirrecceecereeas 1.1 mg
Purified talC......coooeii e 0.7 mg

Using a fluidized bed granulating machine, 15 g of the compound of the present
15 invention was mixed with 285.6 g of lactose and 122.4 g of corn starch. Separately,
22.5 g of polyvinylpyrrolidone was dissolved in 127.5 g of Water to prepare a binding
solution. Using a fluidized bed granulating machine, the binding solution was sprayed
on the above mixture to give granulates. A 4.5 g portion of magnesium stearate was
added to the obtained granulates and mixed. The obtained mixture was subjected to a
20 tablet making machine equipped with a die/punch biconcave system of 6.5 mm in
diameter, thereby obtaining 3,000 tablets, each having 150 mg in weight.
Separately, a coating solution was prepared by suspending 6.9 g - of
hydroxypropylmethylcellulose 2910, 1.2 g of polyethylene glycol 6000, 3.3 g of titanium
dioxide and 2.1 g of purified talc in 72.6 g of water. Using a High Coated, the 3,000
25 tablets prepared above were coated with the coating solution to give film-coated
tablets, each having 154.5 mg in weight. '

EXAMPLE 150

Preparation of a pharmaceutical composition: liquid inhalant
30  Formulation:

Compound of the present invention............. 400 pg

Physiological saline.................ocecveeeiiiiinnnnane 1 ml

A 40 mg portion of the compound of the present invention was dissolved in 90 ml of

35  physiological saline, and the solution was adjusted to a total volume of 100 mi with the
same saline solution, dispensed in 1 ml portions into 1 ml capacity ampoule and then
sterilized at 115° for 30 minutes to give liquid inhalant.
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1040 g portion of the compound of the present invention was uniformly mixed with 400
g of lactose, and a 200 mg portion of the mixture was packed in a powder inhaler for

exclusive use to produce a powder inhalant.

EXAMPLE 152

Preparation of a pharmaceutical composition: inhalation aerosol.
Formulation:

Compound of the present invention.......... eene 200 g

Dehydrated (Absolute) ethyl alcohol USP...... 8,400 png
1,1,1,2-Tetrafluoroethane (HFC-134A)........... 46,810 pg

The active ingredient concentrate is prepared by dissolving 0.0480 g of the compound
of the present invention in 2.0160 g of ethyl alcohol. The concentrate is added to an
appropriate filling apparatus. The active ingredient concentrate is dispensed into
aerosol container, the headspace of the container is purged with Nitrogen or HFC-134A
vapor (purging ingredients should not contain more than 1 ppm oxygen) and is sealed
with valve. 11.2344 g of HFC-134A prop'ellaht is then pressure filled into the sealed
container.
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Formula |
10
or a pharmaceutically acceptable sait thereof,

wherein:

15 R1 is Ci.ealkyl, Cj.ialkenyl, Cs.ealkynyi, cycloalkyl, cycloalkyl-Cy.soalkyl,
cycloélkyI-Cz.,oaIkenyI, cycloalkyl-C,.ipalkynyl, heterocyclyl, heterocyclyl-C;.
10alkyl, heterocyclyl-C,.jealkenyl, heterocyclyl-C,.ipalkynyl, aryl, aryl-C,.jealkyl,
aryl-C,.joalkenyl, aryl-C,.ipalkynyl, heteroaryl, heteroaryl-C,.ipalkyl, heteroaryl-
C..1oalkenyl, or heteroaryl- C,.jpalkynyl; wherein said alkyl, alkenyl, and alkynyl

20 groups or moieties are unsubstituted or substituted with one to four
substituents, which may be the same or different and are independently
selected from Ra; and wherein said cycloalkyl, heterocyclyl, aryl and heteroaryl
groups or moieties are unsubstituted or substituted with one to four
substituents, which may be the same or different and are independently

25 selected from Rb;

R2 is hydrogen, Cigalkyl, Cq..alkylcycloalkyl, Cq..alkylaryl, Cq.;alkylheteroaryl,

cycloalkyl-Cq. alkyl, aryl-C o., alky! or heteroaryl-Co.; alkyl, wherein said aryl and

heteroaryl groups or moieties are unsubstituted or substituted with one to four
30 substituents, which may be the same or different and are independently
' selected from Ra;

R3 and R4 are independently hydrogen or Cyalkyl;
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10CF; 10 substituents, which may be the same or different and are independently
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L2 is a covalent bond, -O-, -S-, -S(0)-, -S(0),-, -C(0O)-, -C(O)O-, -OC(0O)-, -C(S)-

, -N(Rc)-, -CON(Rc)-, -OC(O)N(Rc), -CSN(Rc)-, -N(R¢)CO-, -N(Rc)C(0)O-, -

N(Rc)CS-, -S(0O).N(Rc)-, -N(Rc)S(0)z-, -N(Rc)CON(Rc)-, or -N(Rc)CSN(Rc)-,

wherein if two Rc substituents are present, these may be the same or different;
20

Wis O, S, NH, N(Rc), or NCN;

X is -(CHy)aryl-, or -(CH2).heteroaryl-; wherein said aryl and heteroaryl
moieties are unsubstituted or substituted with one to four substituents, which
25 may be the same or different and are independently selected from Rb;

Y is monocyclic aryl, or monocyclic heteroaryl containing one or two

heteroatoms selected from N, O and S, wherein said aryl and heteroaryl

moieties are unsubstituted or substituted with one to four substituents, which
30 may be the same or different and are independently selected from Rb;

Z is -C(O)ORd, -P(O);ORd, -S(O);0Rd, -S(O).N(Rd)(Rd), -C(O)NH,, -
C(O)N(Re)S(0);Rd, -S(0),N(Re)C(O)Rd, -5-tetrazolyl, or -C(O)Rd; wherein if
two Rd groups are present these may be the same or different;

35
‘Ra is -OH, -ORe, -NO, halogen, -S(O)Re, -S(Q)gRe. -SRe, -S(O)ZORe, -
S(O)NReRe -S(O)gNReRe,' -NReRe, -O(CReRe)mNReRe, -C(O)Re, —CO.Re,
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Rd is hydrogen, Ciealkyl, cycloalkyl, cycloalkyl-Cisalkyl, heterocyclyl,

heterocyclyl-Ci4alkyl, aryl, aryl-Cisalkyl, heteroaryl, or heteroaryl-C,alkyl;

wherein said alkyl, cycloalkyl, heterocyclyl, aryl and heteroaryl groups or

moieties are unsubstituted or substituted with one to four substituents which
25 may be the same or different and are independently selected from Ra;

Re is hydrogen, or C,_alkyl.

n is an integer from 0 to 2;
30
m is an integer from 1 to 6;

2. A compound according to claim 1, wherein R1 is Cagalkyl, cycloalkyl, cycloalkyl-
C,4alkyl, heterocyclyl, heterocyciyl-Ciaalkyl, aryl, aryl-Ci4 alkyl, heteroaryl,
35 heteroaryl-C1alkyl; wherein said alkyl groups or moieties are unsubstituted.
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7. A compound according to any one of the preceding claims, wherein R3 is
hydrogen or methy!, R4 is hydrogen or methyl and Wis S or O.
15
8. A compound according to any one of the preceding claims, wherein Z is -
C(O)ORd, -P(Q):0Rd, -S(0);0Rd, -S(0O),N(Rd)(Rd), -S(O).N(Re)C(O)Rd, -5-
tetrazolyl, or -C(O)Rd.

20 9. A compound according to claim 8, wherein Z is -COOH or -C(O)O-methyl.

10. A compound according to any one of the preceding claims, wherein X is -CH,-
aryl- or -CHz-heteroaryl-.

25 11. A compound according to any one of the preceding claims, wherein L2 is a
covalent bond or a group -N(Rc)CO-, -OC(O)N(Rc)-, -N(Rc)- or -O-.

12. A compound according to any one of the preceding claims, wherein R5 is an

aryl, aryl-C,4 alkyl, heteroaryl or heteroaryl-C,.4 alky! group.
30 _

13. A compound according to any one of the preceding claims, wherein -L2-R5
represents 3,5-dichloropyridine-4-carbonylamino, N,N-dimethylcarbamoyl, 4-
methylpiperazincarbamoyl,  2,6-dichlorobenzylamino,  3,5-dichloropyridin-4-
methylenamino, 2-cyanophenyl, 2-methoxyphenvi, [2,6]naphtyridinyloxy,

35 [2,6]naphtyridinylamino, [2,7]naphtyridinyloxy, [2,7]naphtyridinylamino or 3-
cyano[1,6]naphtyridinylamino.
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compound of formula | has S-configuration at the carbon aipha to the group Z.

15. A compound according to claim 14 having the structure of fomula la

R1—., F?2 '1
| w -
(Rb),
_R5
2
Formula la
10 wherein R1, R2, R5, L1, L2, Rb, W and Z are as defined in any one of claims 1

to 13, A represents -CH- or a nitrogen atom, and p is from O to 4.

16. A compound according to claim 15, wherein the compound of formula la is:
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]ureido}-3-[4-(2,6-

15 dichlorobenzoyl amino)phenyljpropionic acid methyl ester
(8)-2-{3-{2-(Cyclohexylmethylcarbamoyl)phenyllureido}-3-[4-(2,6-
dichlorobenzoyl amino)phenyl]propionic acid
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)-6-methoxyphenyl]ureido}-3-[4-(2,6-
dichloro benzoylamino)phenyl]propionic acid methyl ester

20 - (8)-2-{3-[2-(Cyclohexyimethylcarbamoyl)-6-methoxyphenyllureido}-3-[4-(2,6-
dichloro benzoylamino)phenyl]propionic acid
(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-[2-(methylphenylcarbamoyl)
phenyljureido}propionic acid methyl ester
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-{2-(methylphenylcarbamoyi)

25 phenyllureido}propionic acid
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-[2-(piperidine-1-carbonyl)
phenyl]ureido}propionic acid methyl ester
(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-{3-[2-(piperidine-1-
carbonyl)phenyl] ureido}propionic acid

30 (S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-[5-methoxy-2-(piperidine-1-
carbonyl) phenyljureido}propionic acid methyl ester
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carbonyl) phenyljureido}propionic acid
(8)-2-{3-[2-(Cyclohexylisopropylcarbamoyl)-5-methoxyphenyl]ureido}-3-[4-(2,6-
dichloro
5 ' benzoylamino)phenyllpropionic acid methyl ester
(8)-2-{3-[2-(Cyclohexylisopropylcarbamoyl)-5-methoxyphenyl]ureido}-3-[4-(2,6-
dichloro benzoylamino)phenyl]propionic acid
(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-[3-(2-phenylaminophenyl)ureido]
propionic acid methyl ester
10 (S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-[3-(2-phenylaminophenyl)ureido]

propionic acid
(8)-2-[3-(4-Benzenesulfonylphenyl)ureido}-3-[4-(2,6-
dichlorobenzoylamino)phenyl] propionic acid methyl ester
(S)-2-[3-(4-Benzenesulfonylphenyl)ureidoj-3-[4-(2,6-

15 dichlorobenzoylamino)phenyl] propionic acid
(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-[4-(4-
nitrobenzenesulfonyl)phenyl] ureido}propionic acid methyl ester
(S)-3-[4-(2,6-Dichiorobenzoylamino)phenyl]-2-{3-{4-(4-
nitrobenzenesulfonyl)phenyl} ureido}propionic acid ,

20 (S)-3-[4-(2,6-Dichiorobenzoylamino)phenyl]-2-{3-[2-(4-methylpiperazine-1-
carbonyl) phenyljureido}propionic acid
(S)-2-{3-[2-(Butyithiophen-2-ylmethylsulfamoyl)phenyl]ureido}-3-[4-(2,6-dichioro
benzoylamino)phenyl)propionic acid
(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-(3-{2-[(thiophen-2-

25 yimethyl)sulfamoyl] phenyl}ureido)propionic acid
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-[3-(2-phenylsulfamoyiphenyl)
ureido]propionic acid
(S)-2-[3-(2-Benzenesulfonylphenyl)-3-methylureido]-3-{4-(2,6-dichlorobenzoyi
amino)phenyl]propionic acid

30 (S)-2-[3-(2-Benzylcarbamoylphenyl)ureido]-3-{4-(2,6-dichlorobenzoylamino)
phenyl]propionic acid
(S)-2-[3-(2-Cyclohexylcarbamoylphenyl)ureido]-3-[4-(2,6-dichlorobenzoyl
amino)phenyi]propionic acid
(S)-3-[4-(2,6-Dichiorobenzoylamino)phenyl}-2-[3-(2-phenylcarbamoylphenyl)

35 ureido]propionic acid '
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]ureido}-3-[4-(2,6-
dichlorobenzoyl amino)phenyl]propionic acid
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phenyl]propionic acid
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-{3-{2,4-dichloro-6-
(cyclohexylmethyl carbamoyl)phenyljureido}propionic acid

5 (S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)-6-methylphenyfjureido}-3-[4-(2,6-
dichloro benzoylamino)phenyl]propionic acid
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]-3-methylureido}-3-[4-(2,6-
dichloro benzoylamino)phenyl]propionic acid methyl ester
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]-3-methylureido}-3-[4-(2,6-

10 dichloro benzoylamino)phenyl]propionic acid
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido}-3-{4-(2,6-
dichlorobenzoylamino)phenyl] propicnic acid methyl ester
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-(2,6-
dichlorobenzoylamino)phenyl] propionic acid

15 (S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-{3-[2-(piperidine-1-
sulfonyl)phenyl] ureido}propionic acid methyl ester
(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyi]-2-{3-[2-(piperidine-1-
sulfonyl)phenyl] ureido}propionic acid ‘
(8)-2-{3-[2-(Cyclohexylmethylsulfamoyl)phenyl]ureido}-3-[4-(2,6-dichlorobenzoyl

20 amino)phenyl]propionic acid methyl ester |
(8)-2-{3-[2-(Cyclohexyimethylsulfamoyl)phenyllureido}-3-[4-(2,6-~dichiorobenzoyl
amino)phenyl]propionic acid
(S)-2-[3-(2-Benzylphenyl)ureido)-3-[4-(2,6-

_ dichlorobenzoylamino)phenyl]propionic acid methyl ester

25 (S)-2-[3-(2-Benzylphenyl)ureido]-3-[4-(2,6-

dichlorobenzoylamino)phenyl]propionic acid
'(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-(2-
phenylsuifanylphenyl)ureido] propionic acid methyl ester
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-[3-(2-

30 phenyisulfanylphenyl)ureido] propionic acid
(S)-2-{3-[5-Chloro-2-(4-chlorobenzenesulifonyl)phenyt]ureido}-3-[4-(2,6-
dichlorobenzoyl amino)phenyl]propionic acid methyl ester
(8)-2-{3-[5-Chioro-2-(4-chlorobenzenesulfonyl)phenyljureido}-3-[4-(2,6-

_ dichlorobenzoyl amino)phenyl]propionic acid

35 (S)-2-[3-(2-Benzenesulfonyl-5-chlorophenyl)ureido]-3-[4-(2,6-
dichlorobenzoylamino) phenyl}propionic aci'd methy! ester
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J110%: () -u dichlorobenzoylamino) phenylpropionic acid
(S)-2-{3-[2,4-Dibromo-6-(cyclohexylmethylcarbamoyl)phenyljureido}-3-[4-(2,6-
dichioro benzoylamino)phenyl]propionic acid methyl ester

5 (S)-2-{3-{2,4-Dibromo-6-(cyclohexylmethylcarbamoyl)phenyllureido}-3-[4-(2,6-
dichloro benzoylamino)phenyl]propionic acid
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-{3-[2-(toluene-4-sulfonyl)-5-
trifluoro methylphenyllureido}propionic acid methyl ester
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-{3-[2-(toluene-4-sulfonyl)-5-

10 trifluoro methylphenyljureido}propionic acid
(S)-2-{3-[2-Chioro-5-(toluene-4-sulfonyl)phenyljureido}-3-[4-(2,6-
dichlorobenzoylamino) phenyl]propionic acid methyl ester
(8)-2-{3-[2-Chloro-5-(toluene-4-sulfonyl)phenyljureido}-3-[4-(2,6-
dichlorobenzoylamino) phenyl]propionic acid

15 : (8)-2-{3-[5-Chloro-2-(2,5-dimethoxybenzenesulfonyl)phenyljureido}-3-[4-(2,6-
dichloro benzoylamino)phenyl]propionic acid methyl ester
(S)-2-{3-[5-Chloro-2-(2,5-dimethoxybenzenesulfonyl)phenylijureido}-3-[4-(2,6-
dichloro benzoylamino)phenyljpropionic acid
(S)-2-[3~(2-Benzenesulfonylpyridin-3-yl)ureido}-3-[4-(2,6-

20 dichlorobenzoylamino)phenyi] propionic acid methy! ester
(S)-2-[3-(2-Benzenesulfonylpyridin-3-yl)ureido]-3-[4-(2,6-
dichlorobenzoylamino)phenyl] propionic acid
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-(2',6'-dimethoxybiphenyl-4-
yl)propionic acid methyl ester

25 (S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-(2',6'-dimethoxybiphenyl-4-

' yl)propionic acid
(S)-3-{4-[(3,5-Dichloropyridine-4-carbonyl)amino]phenyi}-2-{3-[2-(piperidine-1-
sulfonyl) phenyl]ureido}propionic acid methyl ester
(S)-3-{4-[(3,5-Dichioropyridine-4-carbonyl)amino]phenyl}-2-{3-[2-(piperidine-1-

30 sulfonyl) phenyljureido}propionic acid
(S)-2-{3-[5-Chloro-2-(2,5-dimethoxybenzenesulfonyl)phenyllureido}-3-{4-[(3,5-
dichloro pyridine-4-carbonyl)amino]phenyl}propionic acid methyl ester
(8)-2-{3-[5-Chloro-2-(2,5-dimethoxybenzenesulfonyl)phenylureido}-3-{4-[(3,5-
dichloro pyridine-4-carbonyl)amino]phenyl}propionic acid

35 (S)-2-{3-[2-(Cyclohexylmethylsulfamoyl)phenyl]ureido}-3-{4-[(3,5-
dichloropyridine-4-carbonyl)aminojphenyl}propionic acid methyl ester
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20 sulfonyl) phenyllureido}propionic acid methyl ester
(8)-3-[4-(2,6- Dichlorobenzoylamino)phenyl]-2-{3—methyl-3-[2-(piperidine-1-
sulfonyl) phenyljureido}propionic acid
(S)-3-(4-{[1-(3,5-Dichloropyridin-4- yl)methanoyI]ammo}phenyl) -2-(3-[3-(1-
phenylmethanoyl)phenyljureido}propionic acid

25 (S)-2-[3-(2-Benzy|phenyl)-3-methy|ureido]-3-(4-{[1-(3,5-dichloropyridin-4—
yl)methanoyli]amino}-phenyl)propionic acid methyl ester
(S)-2-[3-(2-Benzylphenyl)-3-methylureido]-3-(4-{[1-(3,5-dichloropyridin-4-
yl)methanoyl]amino}-phenyl)propionic acid
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyljureido}-3-(4-{[1-(3,5-

30 dichloropyridin-4-yl)methanoyljamino}phenyl)propionic acid
(S)-2;{3-[2-(Cyc!ohexylmethylcarbamoyl)pheny|]-3-methylureido}-3-(4-{[1-(3,5-
dichloropyridin-4-yl)methanoyllamino}phenyl)propionic acid
(S)-2-{3-[2-(Cyclohexylmethyicarbamoyl)phenyl}-3-propylureido}-3-(4-{{1-(3,5-
dichloropyridin-4-yl)methanoyl]lamino}phenyl)propionic acid

35 (8)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]-3-cyclopropyimethylureido}-3-
(4-{[1-(3,5-dich|oropyridin-4-y|)methanoyl]amino}phenyl)propionic acid



1 109%8& ()- 3 !109%R&& ()- 3ysl0%& ()- 339! 10%&& ()
3L! 1098&' ()-10"' 10" le|[: A410" [#10% (& ()-T 3 109%&& ()- 3310%&& ()- 3
91 10988 (Wo 03nMe9PR&’ ()- 33s109&R& ()-eF:|[: A410" 30" 109%&' pr1/Epozbes9P&& ()-S
v* 10%¢&##& ()-S 3 ) @QOYR& ()- 3 $! 10968 ()-g 3#109&& () - Tdef gvU410
'1098& ()- 3 f 109 M& ()- 3 L, 109 M&' ()- 31109V M& () - 10&10&10&
330 109R&! d¥8id6)-3f oM M ()-3
3o 100 M (T8 e ”&féﬁ;?%ﬁpf%”ﬁ;@ﬁ%ﬁ“'mi’SP?@{ﬁ Yo (). 53
3; 1 S#10%V |v& (d)C @Owr'éwmme%ﬂﬁn%@aw%w&?few &Cid1 008 VB () -
3’ 109 M8 o%PL
b ()3l ok ¥§8§f®‘eﬁ%%§%<€V5@%@Mmm’%ﬁﬁ"éﬂywﬁf} 5 R
1 1098& ()-f 3, /m‘ﬂ(iyt%V'tmgﬁbe%ﬁa@rp}nf@nz'mremc(aftd 3 10%&& ()
3510% + h%
' LZIO%@g f&) ()- (%«r’@ @ga &yﬁﬁ&@t O&éﬁ a( x’?" NA4£t(§)élr?) 1 0%&& ()-S3
< 109K ()14555[1 -(3: ﬁ@owaﬂd@-‘i-yl EMWWI@}Bhwﬁmwcqcﬁ# | [ NA41010
3109 Mg
31070 M Né‘ )()f(ép%(a&{[(l)s% Lﬁcﬁ|é@;f%d}@4go)n%tr$anb94%rﬁ(ﬁ§y&ewlyz ?ﬁm%%ﬁ%bws ()-
C #10% '] & ()ialeer@m)d/éumy()phe_nyﬁgemmwww)amd methyl ester
3S#H109M M&
e
@10%0 ~& ()- @plpﬁmrm?]hsm Bhem%nem}r{ryplomgl@d%w M& ()-10M MLOM MLOM MB

i

Ys ' 10%s78&s&' (n)ethmnp?r[azmenmlfgnmp#emwm}pr)op@n@ agiddreym eser )
3, 1 SH109%V M8 § U410
S S (g(by 4510 3?5%@?@% Adin- 3%11) a'M@K Ea)mm gn%&%% %(N

1098 M8 () - Qmﬁmpmeuagznej1 qqlfpnx})ghgwllsreﬁq}gmmqqu 339! 109M I\/& ()-z

stioskan () -SSR o UERB o St S0 © 2

[, #10%1&u& ( yhmettargyljagitolp va{opmwlazcldsmmrw' aseq 7[ & ()-g3 3

st 1001 v () SRS st g R aRaritrdiog o -

0' 10%Q Q& () - gl)Bediaboghamisolphenyl)proplon@geid & ()-g}O Z |[:vU410 3

| B o bt Bt 2 O

1090&0( ) - 23 GrMabgpragarie-2-sufaryphengllyrpidoRBamonit Reed Metiylester Ye| [ : vU410 3

335 100 & ( 1T SLORLG v e paHIE ) relngmdy piolrFatite s ) 210 5 O

332&10%WAVE: ( yretBigronsge-&sqlfonybphienytiareiielnrypionit aBda10 W3 10%@¥ @ ()- 3

10%@ @' 11096 &

e bU41E))Wd égg%gkéé%’)&"@&#’%@ %&% ha}é%ﬁ@@'&qy)&z @(7 OW@(&L O)-g
310%@ @& ()- InetopioeaR(23-b]pyfazivBryioultangp Hepyiwr&Rlolpropignic haid vt@tsyl() - S 3
|1ocy%@ ()- % *MLOY@ @ ()- 3 $L0%@@ ()- 3 #10%@o& ()-]vU4l0 33

1090 V&' () - f ‘(ﬁow M& ()- 3s!1090M M& () - 10@@0@@0@@3 5y 10%@@ ()-g
3310%@ @& () - #EPp{4-{{143.6-CictBGppyirdiav-yBmeihaBo @ Raliasfpheriyl ) J-{B[233- 109M M () -

2SI 4 oot S = O3

109%PSME' () - UKP]-34434(143,8- meﬂmmmlm@cyomeﬂ@nwlmwpn@w)}z £8[233®@L09M M&' () -

33100 ()- SIS apoRhdfiBeBiored; Xod Mo Ssglco) Wi () 6

$11IB " [ vUASR3-(4{ 118156 igroByRi-4-9Yinathanod] 3@l PRerd/ ) J-{3-2- (BB & () -

3 rom el () MRy e Sidoegna | viuto

L' 2" 1098”38’ ( XSB3{£{149BDIBACpYRIBYEEMaRO famidIPIOWNR-(F2H 3' $#109% () -

‘ gfﬂg?%fé 8(@%@&”'@%&)&%@@%&%8% e]"%%@dﬂ[ V10 3 3

, L 10%@ @ () - 3SB3A4(YE.Gi¢hlergByridint4-ghikerain Oy agniGo} PR EDABIEE3-2) -

T o ) ToheRE o fhery opeidolrosiopiaded ngty@#@%%%t@i 0-

3! @10%@ @ ( XS)324-[1+(3,5-DitiotropyrairB2 y)ORAHAn&Y Tamidc) EHeahO@HE: OE@33-2-

39" 10UGH@E () -3 8. 10UB@ () 3 5ELOUBGE ()T

3, L0%UPF@ () - ﬂ'&%‘%}‘@%ﬁ‘%‘@ﬁ@{”ﬂﬁg’%ﬂ?ﬁf@ﬁ%’C( cid ety gsters o ()-3

3@0% # & ()- 3SMIO% # & ()- 3' 1 10% # & ()-2

351109 # & ()-1°1112w222| [: bUAL0 3 3110% # & ()- 3110% #' & ()-3 3! 10%)

& ()- 3YL0% # & ()- 3nM0%# & ()- 3, 10% # & () - 22334444| [ : - 410' # 3
3210% # & ()- 3010% # & ()-3 3L*$10% # & ()- 3) 10% # & ()- [H#@LOUOHOS () -

PN NI A PNAA 7~



' & ()-4445 515)5*5hL410' #' 3 3210%! 10%6##S& () -s! 109B##S& () -s! 10%SH##S&' () -
3t 109B##S& () -
3s! 10%B##4$8 obhs7a@ #' 10" #' *5- 5. 58595A5H5] 5gGt4s! 109%S##S& ( pes)ebddG#S&' () - S!
1096##S&' () - s! 109SH##S&' () - s! 10%B##S&'16) - ! 109ESH##S&' () - s! 10%6##S&' () - | SMBN5U
5 5" 5e5f 5gG+4s! 1098##S& () -s! 10%B##S&' () - s! 109S##S&' () - s! 10¥B##S&' () - s! 1098
##S& () - s! 109 )3 I8\ SPridin-afyDrataney i i Sigh e !3 A0YBH#SE
()-s! 10%8##8&@?;;% g[OE’(AS##S& %‘ 10%2#8& gy%ogg#ééay%gd y5| 5~55555dD+4s!
10/ Kgs! 10%##@1%@2@911@%%@@ epyvireidoipiopis 0(50' | 1098##S&' () - S! 10%5##3& () -
s! 109B##S&' () =19kt ' ()-s! 10%
- SH#S& () -s! 10%&5@@@;@3&%}@%@? 5@5559??%' 1(253 #S&' (r) s!1'10 8 #S&' () - s! 10%50
##S&' () - s! 10ty<sﬂ#\smaoyylla@m}pb@1yj)9%qu - 55555555 S3+4s! 1098##S& () - s! 1095

HH#S& | 10% 3+4s! 10%5#
" #S& (§)suslooa$§§§f3 @ ?%heé@{fé%#”a@gﬁ'(e@]?fﬁ #58&/ (C I)G'E’rsI ?@CO@FS#% & ()856
6666603+4s|1om%mt]9mmgmpnw)pxwg&d() s! 109B##S& () - s! 10%B##S& () -s! 10

USH#SE () - 66* s LY #S&
Toswis () P RDORAe ] oo R RS R S S8 o
() - s'lO‘%S##S@G(tD\a@YﬂW m(l Jprepiamo@sigSe () - 67 10VEHSE: ()- U6V6V\6d6678sR1+

4/ L' ! 10%t& )
SL10% () - %5;?(§8%é#§%%€'%e“%?%"%;‘98/%&33%'9'“] R ey R Rl
9, #10%& () - ehaney D3BIFREIRNERY PUopIANOFEIR 1 & () 0 4T00 & O) 2o

+@L0%t& YR& =@10% "] &
S @L0YR& 8 (fgg/é?&b( ?e%ﬁ%‘ﬁ@’é@% %@fggégom&(%) &' 1&/&& (§)
'110% & () - anzylaniaphenyipromogie acid-reetbyester @ [ : B410#

To%&a ()- &Z%ﬁ’%ﬁf&é TR B RE ) s Lovear ()1

5! 10%& () f FERMaasneylamino)ptenylivesionis atidAAFBBBBbA410&  10% &' () -

@100 b () - (OO Ga Rl AT el 6 O

, - #1097 #& () - EEmRG)ErAiipiopionicticid Bethghester() - g (--#10% & ()-T 1,)110% & () -

| S10% & ()~ Qi b Lhzen @B WL B B oR IR G090 € O

%10% & () g AhOB@EDIeNYYProBbBkId ) - ' 1 104 & ()-g , 10% & () -

1100 () @Eba e penrorpple Bytaer s M esroati ety

T2- #1096 & () - RopidOeGtid &nethyl es@@L0% & () - 3- 10% & () - PPPPPqQQQbA410"

11000 & () 10%%%&%Fg’i%?ff%%x'aﬁeﬁ%ﬂ>é%eag°&%°<f°°‘?hé%zx'89;b2m€y'°xv%8w& 2 -

310% & ()- @ J08pidi¢ heid S10% & () - YTUVVOANWN [ : A410" 3010% & ()- 3,

1995025 i A SO o RD 1 ()

2- i%oo/% +& ]g) dretﬂcg]#&ﬂﬁlﬂi&&%a(rie-rfyleﬂyk}vﬁ@{iy\l 83ipf 1 bUA10  @10% ()-S
Loveey) - ]~ MY b ettt oL T dipnranen).

@10%R& ()-S (UEIdeBEArbhxy@th@hhDemEester Sg° s  * xaadbhbi b| [ : - 410 8- #10%& () -

; 12#‘%/208{&?) I bj i dandinie i 41 %%Qé}%@ﬁ@%ﬁfenxmpy)@ eidol- 210% & ()-

s!10% & () - 101rﬁabdmdmehylemmemmr& ()-f 10%& ()-f @0% &

Sl 1005 & )1 LRITIRENGe R 4R - gg@;@g&g@n@éw@u Yok

1096 &3q( ) - f Ag/ rda'rbdxyethylwmmfeto 10 910% & ()- 3!10% & ()-S S) @10% & () -

TRl S e,

SH1098S! ()-f #Eéﬁ&%(&&bu(ﬁnéthﬁ#ﬁ@%/& () f 109%&& ()- & 109%&& (
810%&& ()-o0pp

SO oG e B B, 0 O

[M 10%1 ug& () -drogidhicBe = & () - FlO%& ()- 10% & ()-st_tkttuOu|[:bU4l0

g %3%) ()-an Rl ’%’%ﬁﬁﬂé‘g ){%g@}gé”é@e 1)4‘9@‘%%%”%%2”?})

, ) S#10% & ()propioniGHaia ¥hetByl Ester, #SH109%" 0& (
llO%& () - bxcxdxxxyJyybA4105' 5 df 10%""& () 10 & ()- & 109 ()-
310% & ()- s!10% & ()-105' 5105' 5yy{z~zzzz|[: A4105' 5 #10% & ()- 3@ 10% & () -
310% & ()- ylo%w & ()- 3S&10% & ()-f s10%W & ()- z{{L|IX [|||[:A4105'5
3SHI 1098 & ()-f fT#10%W & ()- 3110% & ()- 310% & ()- S 10% & () -
#10% & ()-|GTIWZH]}}|[: A4105'5 3*110%W & ()-f 910% & ()- y210% & () -
+10%& () 'S) 10%& () 38#' 10%& () f}a~@\BCCYvU41O "l 10%&& ()

A NN AT A INAAL AT - A NN A1 A1 Y. Y. YA N r 1L 1AA N



F3&109@@& ()-z , 2- #1098& ()- 30109R& ()- *SHI0RE ()- $!109R& ()-S

$! 1098&' () - S>KLMNoi wr Q01 f10% & ()- 9'10% & ()- ~!10% & ()- 1000 1000
1000! v F3&OAMORYL) -2z F3&I09%R& ()-zW [:rQ01 10% & ()- SERIAW/Gs6) - f
@10% & ()-o (@10% & ()- @109 ()- 182 10% & ()->yh|[:rQ01l  $9!10% & ()-

35

@#10%& '(') 10% & ()-0 ! 100/'&' ()-S 110% & ()-S 3,10% & () - hw| [ NAAL

1098 () 33&" ST e 2 e s B M 0y

&: ()-3 s 10%29'9@0'6'):39"1@ 10%#&' ()-3 110% & ()--_2Z9| | 9NA41 10! sO 10% 4

’ g 8 j g /#(SZ:&-[Q)(Z-@en&nje@ ﬁel@yl)@el&%])ﬁ[ﬂ(@f/ﬁnaﬁwtﬁx 0%#@@/3 B
10# #  10# # m?#y roplgn'%@ﬁ "ﬂﬁ leptes 1s' 100K
5 (S)-2-[3-(2-Benzenesulfonylphenyl)ureido}-3-[4-([2,6]naphthyridin-1-ylamino)

phenyl]propionic acid
(S)-3-{4-([2,6]Naphthyridin-1-ylamino)phenyl}-2-{3-[2-(piperidine-1-sulfonyl)
phenyljureido}propionic acid methy! ester '
(S)-3-[4-([2,6]Naphthyridin-1-ylamino)phenyl]-2-{3-[2-(piperidine-1-suifonyl)

10 phenyl]ureido}propionic acid
(S)-2-[3-(2-Benzylphenyl)-3-methylureido]-3-[4-([2,6]naphthyridin-1-ylamino)
phenyl]propionic acid methyl ester
(8)-2-[3-(2-Benzylphenyl)-3-methylureido}-3-[4-([2,6]naphthyridin-1-ylamino)
phenyl]propionic acid

15 (8)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2, 7]naphthynd|n 1-ylamino)
phenyl]proplonlc acid methy! ester
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2, 7Jnaphthyridin-1-ylamino)
phenyl]propionic acid
(S)-3-[4-([2.7]Naphthyridin-1;ylamino)-phenyl]-2—{3—[2—(piperidine-1-sulfonyl)

20 phenyl]ureido}propionic acid methyl ester
(8)-3-[4-([2,7]Naphthyridin-1-ylamino)-phenyl]-2-{3-[2-(piperidine-1-sulfonyl)
phenylJureido}propionic acid '
(S)-2-[3-(2-Benzylphenyl)-3-methylureido}-3-[4-([2,7]naphthyridin-1-ylamino)
phenyl]propionic acid methyl ester

25 (S)-2-[3-(2-Benzylphenyl)-3-methylureido]-3- [4 ([2,7Inaphthyridin-1-ylamino)
phenyl]propionic acid
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2,6]naphthyridin-1-
yloxy)phenyl] propionic acid methy! ester
(8)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2,6]naphthyridin-1-

30 yloxy)phenyl] propionic acid

(S)-3-[4-([2,6]Naphthyridin-1 -yloxy)phenyl]—2-{3-[2—(piperidine-1'-su|fonyl)pheny|]
ureido}propionic acid methyi ester
(S)-3-[4-([2,6]Naphthyridin-1-yloxy)phenyl]-2-{3-[2-(piperidine-1-sulfonyl)phenyl]
ureido}propionic acid
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2,7]naphthyridin-1-yloxy)
phenyl]propionic acid methyi ester '



LM 10% z#t

'K & ()-3&Whq} | [:rQ01 10%#& ()- @O%& ()- 10%& ()-# '!10%& ()-z
LS'109%& ()-g ! 10%& ()-}*hu_b|[:r Q01 f#10%& ()- '!10%& ()- , 10%& ()-#
910%¢#& ()wo.0bAhSMMR ()- ,!110% & ()-bn|[:rQ1 310%t& () - SpE@ispaoss
@! 109%& ()-S# (@#10%:& ()-f @#10%ms 1& ()-f $10%& ()-"I|obUAl

1 10%GVBGE () - LO#10#10# , ; 10%#& ()-# 9910%#& ()- , 5! 10%4& ()- , 5! 109

& ()-P[[:bUAl (g) 2%1 %:h&n&szﬁmongbﬁ&gm%\llﬁl)[?qtg uﬂ?ﬁﬁt%ﬁ@#}g% e ()-

SY10%GMBGE! () - $1o0 X$1
| 10%GMBGE () - Phenyllps /@M’&%@ -# #10% MB & () - #10%!j & ()-

, 10%GVBGS! 0%
. @ SHL0% Wig ??%Xﬁm@?éph’\%‘n@@\ {-Floky)p e e 110 pB¥A@NS B suifonyl)pheny ]

@S#lO%<I\/$x& (L)fe'm}@%ﬂimqq@"te}h Tter S21  s10% & ()-x 10% & ()- S10% & () -
1 109%
L5 &f%(g) 3%@ &([4 2.7 lﬂ%ﬁyr@n LPIBJ()[ e%iy-z {3 [ﬁj(g%ﬁdlﬁé1%lforé@%§ﬂyg]g
$10% & () - f#ll{DG/'&'J@}‘P(C)PJOF“C@%ﬂ 10%& () f 310%& ()- 0%& () J|[: 521
3%1800@)/0& ()-X Iﬁ%@%?éénzy g@h%@%ﬂet@lure@ﬂ-@f{&io (;J%?p(?s)ir@i% o -
#@#H10% & () y@w@@m’keme@mﬁ%\ﬁm&thyl eSEf0% & ()- ,10% & ()- 109 & ()-
1 10% & ! .@310% &
oo &( % : Zz ](g%‘?%g Bfénz%ﬁ}%’e%l&hmétﬁﬁlﬁrelﬂ% g é[)2$1‘]ﬂéb%|@\?g%11 100 ((& ) - - 0
109 &10() -, IJ}dJ:wkshewl propl@Ol%aCa’J ()- *10% & ()- @ !10% & ()-fdvual
@"10% & 6
g ons 8 IZI@ 2% Tzsén%op%ngh?%n@@égy)lmnou}ée@&ﬁa&(4(q'r N %:H?:)hib@op 6'9%"4& 0-
S10% & () - @iylosgheno llamlz?}phenm)(o om@cld)m*(y&eﬁtyt - @10% & () -

$I i#é(?/:g/g&( § ) - @glg% E?E.Q Fgey,g@@ é%h)ﬁ%gou)’eld%@*g&‘[(({ 13, §Ja%ﬂﬂ@;§yné!m 4-

1 109R& () - 10(yl)(rmr(anp aminolpheny)plop@BLIER S ()-S @ 10%8& ()- t 109%8& () -

1(%208{185&) ()Z *1 ?Xg‘% @ (Cﬁg}gé@% @rc%%%[i e 913 rﬁeﬂw&l‘tﬂ:@u@f&oﬁ% (d-{1-

@@ 10%RS () - SU8: S(qlchlozrgmrmlMyowe#@&oxlbamlno}ammgp@mmmmyl &HanIRL ()-g

Si10% 4, & (). CRgT o s e e Ak %QK%%* 0

+ 109%t& ()-  ((3B9diahigrppBidin-4gtinathanoylaminsiezeny))prapnis #510%#& ()-%

& () (a1ove ) S AbAN SRk Brob i aﬁ‘%%f%xﬁ%ﬁé@%“@%g%% o

10%" 8 ()-f 10pperidine-suiomyohemydtHigureidapopicit @d.0%Re () - S #10%&& (

)-
HTLE) ORI il 911 2l LSS0

S| @10% ! & ()-SYVU410 10% & ()- @ 10% & ()- " !10% & ()- 10&10&10&

iona 1) GamEER dlpin o Biklf Sepe | PRkl by o} 025 O
1 10% z#t & () -clmg0"teds, and-intwbivh &g group £-igra 0RQORJ grui@ivg |,s{ H\audﬁz is

IO 258 O SOREA R Aot SBRAPINE ) 12 100 12 0-

y! S#H10%z#b& () - y/ SH109% z#] & () - | g#10% z#t & () -
$1 g#109% z#| & () - Jhnj [ : NA41010 9 W&Fpﬁ | @10%g#g& ()-S 9 s10%& ()-S
"10%t& ()-y L 10%& ()-y |100/# 31010 99" MLO%tE: ()-9
IL$10%& ()- Y'10%t& ()- 910%t& () 0%#& ()-z | s10%t& ()-Vv56]|[:-410#
9: " 10%t& ()-f Y9910%t& ()- 94s10%F¢ HﬁklO%#&' ()- 9L- MLO%t&' () -
YL* 10%#&' () - 678Y68FbA410# f#lO%Sf(ipiﬁ&' ()-"R5 10% f# & ()- °~ 10%f# & ()-
T910% f# & ()- T110% f# & ()- LO#10#F| [ A410# "10% f# & ()- S& 10% f# & ()-
_ S&MLO% f# & ()-S 910% f# & ()- "910% f# & ()-g f#10%f# & ()- Ur|[:A410#
33 10% f# & ()wn & ()-
Sas 1006 4 g 1 e}'@%@f‘,ﬁ&ﬁé Rga(t)zo/?r;@%afré*aédéﬁned in %ﬁfbﬁ?o&clé}nsf &6 fuith &
& ()comespandirg isocygnate %@ﬁmmyan e ©f forws@AM%Sf #s& ()-03|[:vu410

R | 1099z#0& ()- " 10% z#t & ()- Me 10%0z#0& ()-z , #10% z#t& () -9
L10% z#t & ()- 9110% z#t & ()-'9%s|[:vU410 [10 #10%5;2#9&' ()-0O
| Og#10% jt & ()-O . 10% z#t & () - 1&/ W) -f % 10% z#" & ()-f 1"
10% z#t & () - KLMNpNvUA10 10% f & ()-Y "10%f# & ()- 9:110%f# & ()-
“110% f# & ()- 10l z#l 101 z#1 101 z# IOg#& Qb z#1 & () - ONP] oz| [ : vU410
T1096 f# & () - -#10% F# & ()- &Y10%f# 4 ()- C@10%Bf#8& ()- @ 109%& () -
ST 10% f# & ()-D$|[:vU410 ."10%f# & ()- s-10%f# & ()- s+10%f# & ()-
110% f# & ()-S 9% 10%6f #S& ()-S L! 109%C X& () - S$Q [ NA41010 f# 10 f# 10" f#'
|: 7109 f# & ()- 8!10% f# & ()- sl 7f10% f# & ()- s510%f# & ()-

"10%Z" a& ()-irh|[:NA41010 LL10% z#t& ()-z L 10% z#t & ()- LL10% z#t& ()-
LglO% z#t & ()- 110991 0& ()- @!10%z#=& ()-h|[: NA41010 |"!10% z#t & ()-



+e#| [:vUA10 "9 10% z#t & ()- 10% z#t& ()- ~910% z#t& ()- LMLO% z#t & () -
"910% z#t & ()- Lz10% z#t& ()-# Al|[:vUA10 " o@10%t& ()-f " &% 10% z#t1 & ()-
| & 10% z#4y& 0faraB" L0%OZ#08' () - "10%00& ()- Lt10% t& ()- a&ﬂaboz/ddéiﬁ

6Y" 10%z#b& ()-f 1Y"109%z#] & ()- . fi@at& ()-f °(F 10%z#b& ()-

C(F 1097 X& ()-S (F'109%) X& ()-S -o0dvU410 L10% & ()-z L10% f# & ()-z

LI 10%>& ()- L!10% f# & ()-10gg10ggl0gg 6Y' 10%ggé& ()-fdvge| [: vU410

I TOONN&' () - s9 10% f# & ()- /910%f#1& ( -g ‘ég/%gf&'()- 10% # & () -
*"1090668& () - TENereiy Wiisg® oasm%ﬁi#lgmr)d%a& 29 &“@PY§”§§IG%W§¢“&°()
1910% f# & () -16&* T 1098NF #N& () - ! 1098\ #N&' () - dvU410 L9z10% z#t & () -

. Lml0o% z#t & ()- L!109%6"5& ()- L!10% z#t& ()-10 f# 10 f# 10 f#

s:f10% f# & ()-(M|[:vU410 L910% z#t & ()- 10% z#t & ()- L9: 10% z#t & () -
L10% z#t & ) - A—%Mla@s@ tdréprodia c.Ag FLAFSIE dF) fofrhulh |1 a3/ WéARd in@k\{l sRE# & () -

“ 19! 10% z#Ht & ()-S L10% z#t & ()~ 8&Y"10%cz#E&

L10% /"t & () - ya«mw ta4@sand mmfm@hxmmﬂ@om&@ﬁqgroum@fﬂ/as*SanQ)Rzﬂs
| 0: ! 109Fz#T& \F O%rrit # $SURL;
0 badtoxssx OB A PO o et gp (50 Wl fhopgses, i efetng i)
T110% F# & () amu@#b@oml#m) (o(((e)l[: A410Xz#X S10% & ()-g "10% & ()-g

L"10% f# & ()- L 10%f# & ()- ~10%f# & (

L1096 f# & ()-€)))* U *+8+| [ AALOXZ#X s. 10?/2 &() f (1 109\ #N& ()-S
“(11098f #S& ()-S (! 10%8bS& ()-S 3/1Q@tm&()

" 3" 1090\ #N& () - T8+++Wf, ,,,{Z9, 41T # Y F 10% f#° & ()-

7s110% f# & ()-f!7s1109% 1 & ()-f s410%n& ()-S 1 109®] D& () -f

s.10% f# & ()-f,,,,E--'..bA410 f# Q'BV"‘&'()-T s10% f# & ()-T
s10% ot & ()-T L!1099!9& ()- L1 10%f# & ()-10 f# 10" f#

IT/~1110][:A410" f# 0 O/‘f# (

$10% f# & () - ?iB/Rﬂ#“é(@' 98‘6%)%% QLJTO '6?88 Q?fi%%%ld"&'ﬁ dithan
&$10% f# & () -isothamfte bitissthiocyandid 0bfofmdlia((YH): ! 1096 f & ()- 910% f# & () -

10% f# & ()-12_22H333|[: AA10 f# s410% f# & ()- s310% f# & ()-
10% f# & ()- $+10%° &() s (110%f# & ()-f (110%a& ()-f3' 44444455vU410°
109%VBHME () - " 110% & Wwﬁ()-mwuou#umfm 9 10%f#|&'()-S
S610% f# & () - 85r555E667|[ vua10" — %13#(&() g " 10%vAVE () -

109ME ()-T  "109%BHM& ()-g s "109%& 1098/B#ME: () - 77TE99K: : |[-vu410‘
& L1090WBHMR ()- ' f#LOMEZNE () - W # %6 6 ()- "109%6& ()-g °
"1096S#6& ()-g "10% (& ()-g::::;JMD) P, Q R | RSA410" 10VS#MLONBHMLONBHM

| YLOOWBH#ME ()- O f8@LOYVBHME ()- SSMLOUWEHME ()- S3LOYMBHME ()- &
109648 ()- R U; : <<<X={ZONA410" 10 T 9&10% & & ()- p 9&L10%w& ()-!, 9&10%& () -

K vI&LOYRERE (v)hereulW@gO(o}S%nd'@WF(d)ar‘?@:L@:#rdas-déﬁﬁM iR Adhe 1t claims
£)f#109&& () - [#100@& () -1  $s10%& ()- @ #10%8& ()- BSMLOYPE?E () -

#sSMLO%E ) &* & () t9> i 2] ?k?1 ???vU310! G " &I0%& ()-@ 7?7 &10% & () - @0&10&10&
TT#109&& () -f f/rrfLO(VG’/& ()- f/mo% & () ’>’>’>B@A]AA2Y8vU310I T10% T & () -f
LS#10% ' & () "910% ' & ()- . #10%' & :I]

#& () - @|1:_9 &ﬁ)m;&sg fqr@(gmgﬂa[ chm of-|-formula as defined in any one of

20 claims 1 to 16, and in which the group Z is a -COORd group, R2 and R3 are as
defined iny one of claims 1 to 18, which process comprises reacting an amine of
formula (VIIl):
R3

Hlll COORd

R4 X—L,
AN
(Vi) RS

25 wherein R3, R4, R5, Rd, X and L2 are as defined in any one of claims 1 to 16
with a carbamyl chioride of formula (1X):



L3&10%W & ()-g n' f#10% & ()- n' f#10% & ()- MsB! 10% & ()-] "s!'10% ' & ()-

("SH1I0% ' & ()-yFbFGEEE G GovU410! " @0% & ()- P 110% & () -

“110% & (WoblodRy0" MOM 10% & ()-g L6F10% " & () - GG3HHCpedr)dphs a4 0!

T10% & ()- S10% & ()- @10% & ()-z 190% & ()-g &LO% & () -

:1109% & ()-1IMIIKLLL|[: vU410! 396MLO% & ()-M y#10%&' ()- y#10% & () -

Cy#10% & ()- 10% & ()- ~@0% & ()- Normmp" "Heading 13]c" "Heading 23]c"

"Headi ng 33]c" "Heading 43]c" "Headi ng 53] c" "Heading 63]c" "Heading 73]c"

"Headi ng 83]c" "Heading 93]c"A %kaﬂ- raph Font "'/:TE1Q how>WZi FwD

"/ ~8>EQ Xa' | , W e GESfallL #+1; 7>R V] _fncu }I\/ly)l?IVRT

') 1@Bk<DI NPRTVXZ\ A" bdf hj | nprtvxz| ~

O Qvirg/". E<*i 5@Q.7] FsLNgrrbr | y' 26#AaL\999qz{A0eM aagcH

" #B9R () *+,-./0123456789: ; <=>?@\BCDEFCGHI JKLMSD

‘ )}l##%&' () +- \ 023t 8= IKPSV~[ 2f k™o, q wyz }~~BP _y}t0) 8>h{g "-TZv6x} &9Q
S+*1 ") +3. [ HABRED @A@Eﬁ%m%gﬁ nNgdHn 88y M RkPAG ks) 3Tdmecr f -,

hV m sO] b5V} X 6 "#h& d+-."124*5] 5f 5y555555676U68: : <=@A\BEH]

MNNPQYTW Y$] g i bcefi koqsObeyz#o} Ywh- g} bg" 2W/&Y&Jv6FN$hse#d' '$d' e) 8+, . 101357

L R X=3?AR8. LNGiseReSUcqmrynd of an@aéfe@rﬂqf RSt BBY SPE\AIERITS J1~to 16 or a

| " HSR (), - -gh Q%ﬁ%@ﬁgﬁi acce Riable.salt, thereof m the manufacture of a medicament
<=>7?@\BCDEFGHI' J KL MNOP kI mopqr st uvwxyz{| } ~6Ti nes

New RonmanAr i alf%@ﬁltéqatmw of ER@é ° Qlcﬁ‘yW\dd'BBc%’ﬁE’?ﬂt'b'e of being improved by

I HEUR () *+, -
<= >7@\BCDEFG—|IJ\TWM\/2 4W_mt (E' séf ghi j kI mopqr st uvwxyz{|} ~

I"#$UR' ()*+, -./0123456789:

<=>7? BCDEF@' Q%LW@W%\ bherePHESHEREAKEATIGRE! Helifdlinehl & a

I n #$0
<=>7 @\BCDEFGHI RERIOMIYRRORSTIANOK YRjsciptiblen e degingi iTioronedp gy sthev inkbibitidn} o
I"H#EUR ()*+,-.10

oS b P SREORP LT ssniion pioeesses iRy PYFARARTSE BRR BT

22.  Use according to any one of claims 20 or 21, wherein the medicament is for the
15 prevention or treatment of an immune or inflammatory disease or disorder

susceptible of being improved by antagonism of a4f31 and/or o437 integrins.

23.  Use according to any one of claims 20 to 22, wherein the pathological condition

or disease is multiple sclerosis, asthma, allergic rhinitis, allergic conjunctivitis,

20 an inflammatory lung disease, rheumatoid arthritis, polydermatomyositis, septic
arthritis, type | diabetes, organ transplantation rejection, restenosis, autologous

bone marrow tranéplantation, inflammatory sequelae of viral infections, atopic

dermatitis, myocarditis, inflammatory bowel disease including ulcerative colitis

and Chron’s disease, certain types of toxic and immune-based nephritis,

25 contact dermal hypersensitivity, psoriasis, tumor metastasis, atherosclerosis or

cerebral ischemia.

24. A pharmaceutical composition comprising an effective amount of a compound
as defined in any one of claims 1 to 16, or a pharmaceutically acceptable sait
30 thereof, together with a pharmaceutically acceptable carrier.

25. A compound or a pharmaceutically acceptable salt thereof as defined in any
one of claims 1 to 16 for use in a method of treatment of a subject afflicted with
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a pathological condition susceptible to amelioration by antagonism of a4p1

and/or c4B7 integrins.

A method for treating a subject afflicted with a pathological condition susceptible
to amelioration by antagonism of a4p1 and/or a4f7 integrins, which comprises
administering to said subject an effective amount of a compound of formula | as
defined in any one of claims 1 to 16.

A method according to claim 26, wherein the pathological condition is
susceptible to amelioration by the inhibition or prevention of cell adhesion
processes mediated by a4p1 and/or a4p7 integrins.

A method according to any one of claims 26 or 27, wherein the pathological
condition is an immune or inflammatory disease or disorder susceptible to

amelioration by antagonism of a4p1 and/or a4p7 integrins.

A method according to any one of claims 26 to 28, wherein the pathological
condition or disease is multiple sclerosis, asthma, allergic rhinitis, allergic
conjunctivitis, an inflammatory lung disease, rheumatoid arthritis,
polydermatomyositis, septic arthritis, type | diabetes, organ transplantation
rejection, restenosis, autologous bone marrow transplantation.' inflammatory
sequelae of viral infections, atopic dermatitis, myocarditis, inflammatory bowel
disease including uicerative colitis and Chron’s disease, certain types of toxic
and immune-based nephritis, contact dermal hypersensitivity, psoriasis, tumor
metastasis, atherosclerosis or cerebral ischemia.



