19 July 2005 1 UREA DERI VATI VES AS | NTEGRI N a4 ANTAGONI STS iﬂyThe urea
derivatives of the present i nvention are antagoni sts of t he? ?Q‘P(5egr| ns,
both the a4(31 integrin (VLA-4, "Very Late Antigen-4" or CD49d/ CD29) and/or
the a4(37 integrin (LPAM1 and a4(3p).,1 thereby bl ocking the binding of
x4131 to its various |ligands, such as VCAM 1, osteopontin and regions of
fi bronectin and/or the binding of a4(37 to its various |igands, such as;

. MadCAM 1, VCAM 1 and fibronectin: 10 Through this mechani smof action the

- compounds of the i nwREAGERIVATINES ASINTEGRIN o4l ANRacyNe$TRdhesi on,
activation, mgration, proliferation and differentiation and are useful
therefore in the treatnent, prevention and suppression of inmmne or

i nfl anmmt ory ditserses Seraeyel orohdBlesii$R2RAS BROAMESSHOY oaeBJaztaHeé% a4(37
bi nding and/or by cell adhesion and activation, such as.

scl er osi s, baifstheeS 1 anteaiin (\-ALS, ‘Manniate é\ﬂtl%ﬂl—‘er@' CDEYH DALY tiﬂﬂfcti’ tee a4i37 -
i nfl ammat S e Py 1A r|t| type |
~di abet es; QE%aJé'Pn??F’%{r‘t’i‘Sﬁgﬁt aﬁtépho %Hg%b t@ﬂ%érﬁg thé ttﬁn?iﬁ ofjfs n{eo nar a{)v&ls -
transpl antI@tancdm sutmés Sodad-or ystsem:tmeh aed mégwmsr aﬂ fibrnfedin andgyr tied bipdiag of

dermatitis o] arditi i nf | I sease_incl uding ul cerative

colitis an%ﬁﬁgf%ﬁ?tv%nodts lggads: SE dé’A@p Ctﬁ‘%t DS G ST Lflﬂrrune based

nephri to's, conn'aedugdetheadnehwnsenstttdnvmemorrmhees:t $he irX@nidaNmRibit call
OSIS and cerebr i schem i nvention also

nmet ast asi s, ro ia. Thi

1ol at eo t ool BEMIE GHEST M R G, SR Bo RGO TED 11 SPBEEReadMGrS  hei ¢

pr.epar at i agefudndetcforsBirnads ekathicpat pRAENEH rtgwdsmtppme'eﬁuads;fnmtﬁecetdl ng

to one aspect-of the present invention we provide a particul ar_group :
rg?dﬂdolg a4(37

conpounds ‘Wﬁ”ﬂ?taryed’%?%rﬁt N Pheratiseases MRSIFER YRGB raramr 31P4

integrins dvgior 25 &dNehdndsicBaBsts aciVaiyn, PAMRI £ AiGAe JelP6RS SRIHLdMieFS: t hat
cells cone into close contact with other cells and/or extracellul ar

- mat rixt3 SurE'ﬁ't'&dﬁ@éﬁ“%ﬁOWEﬁtV§‘5nﬂ3ﬂ36’€‘a|1%M%@‘Sﬁﬁe%ém?umﬁéﬁW‘f'%rﬁeptic

M gration,g@fg, ithes ﬁ‘dta%'ét&”%réjénf {84 RhizAbh oest&esls Getdio ((%‘BQ ek mamdw i X
interactions are nedi ated. through several famlies of Adhesion.

Mol ecul es (acANENtatim. irflemigrtay SeRdelae Pl wtechpﬂt RPRIRESAERSPY S e t he

~ i nmunog} otttﬂentaﬁatéepedvtermteése i%ﬂd]?_lu%ra%oe ephgNbhal Clofhe digkaR8!t Bergy Mal
and pat hophysi ol ogi cal processes herefore, the targetting of specific .

and rel evd¥ResANEXE ané dnfuing- b&ﬁ%ﬁ%@”@@n“cﬂ”ﬁ%ﬁ@’mﬂh tswetﬁeneﬁt'er PEAIASE: wi t h

nor nal zoce|thbr3rhetfa§t%§%' EdsBIeRRR Altetf As Mgl f ect | ve and safe |
t herapeutic agent t hat inhibits cell-cell and cell-matrix interactions. One -

fanmily of 35 adREsiyentias) alsalektashin cvepeetqreveeﬁeelr@ aychacerapeydsl & 1y
i rrpor tant grede8sddrof &M srehBhtion, and to methods of treatment using such compounds.

- Accordmg to one aspect of the present invention we provide a partlcular group of .
o ~ compounds which are potent lnhlbitors of the. bmdlng of 0.4131 and/or adB7 mtegrlns to -
: 25 thelrllgands L ' , o
_ " Many phys:olog:cal processes requxre that celis come into close contact w1th
_other cells and/or extracellutar matnx Such adheszon events may be requlred for cell
activation, mlgration profiferation - and differentiation. Cell-cell and cetl-matnx ‘
' mteract:ons are mediated through several fammes of Cell AdheSIon Motecules (CAMS).
".30 including the selectlns 1ntegnns cadhenns and the 1mmunoglobulms superfamily.
o CAMs. ptay an essential role in both normatl and pathophysxoiogtcal processes. :
Therefore, the targetting of specific and relevant CAMs in certain disease conditions :
. without interfering with normal cellular functions is essential for an effective and safe _
therapeutic agent that inhibits cetl-cell and cell- rhatrix interactions. One farity of
35 adhesion molecules that is beheved to play a partlcularly importarlt roie in reguiatmg
. immune and lnﬂammatory responses is the lntegnn family. : . '
The mtegnn farnxly is' made up of structuralty and: funct1onally related _ |

glycoprotetns COﬂSIStIng of & and B heterodmenc ‘transmembrane. receptor mo]ecutes o |



“immune and inflammatory responses is the integrin famly Bh&'{/%ﬁé) grln

famly is made up of structurally and functionally rel ated roteins
consisting of a and R heterodineric,,transnenbrane. receptor nol ecules 19
July 2005 2 found in various conbinations on nearly every mamualian cell
type. (for reviews see: E.C Butcher, Cell, 67, 1033 (1991); T.A

- Spri nger, Cell, 76, 301 (1994); D Cox et aI "The Pharmacol ogy of

| nt egrl ns' fOU%m irioss cRewEmtiohs Remeariﬂ@ferﬂ%n(rmﬂ%w) calingpd/. (Wt reEngd egmn et

2 gy o LFRSBERGR LI 83425 B DTSR OBl AT 98] Siod) 80y FERL S, 1

p. 191). ATThEé?ietmadchg:h off lelt@nmsL Medg:mah Rasedrai Revartd, 8o8li( f99s) end Vi.wvt egri in

Mt obi o of T FratunsrbeyhEet froart? IR e A BT AT Rlbte 1

are typi caMegicinairibraismondilngy, Uo\ tEhistot, Ehigt/mddPrass, NYMPOE, i oo1). Al febgugh
rin

't I | a d this field, Thus th t
termedaa1alt A6 ONERAE SEATRE=HD abfFrent dieeher ahass Sevabee HeohiacHa.

integrin (8dnrehdry, Canent h@pib@hﬁ@ﬁd:ﬂb;dlb%}ﬁ e IﬁﬂﬁJndIé@s'?’SH s70f1gbhg. R egrin
a4 chain a550|at dwththelntegrln chai n. al'l the poténtial

pairings of®TREEJY e BalyrB W%ﬂ”ﬁ§‘3W§9@C%F'”gbtééhe'bﬁg@mf@ﬂa sPrmREslice  and
the int egréﬂho@@mnk/bél h@fﬁeﬁ’@ﬁ&réfdt%ﬂdé@p%%@ ub%ﬁ@ﬁel@nTFnh'sethQ%trebﬁrg%r&Q%&dfﬁ"ﬁve '

been recogni zed (A Sonnenberg, ibid; S.A Musa et al Dr ugs scovery
Today, 1@, ow¥ists1d the degyrin, a@kﬂlrpawopetﬂdamth redgtegnin §i @garoupncbfhel integrirest

LPVOLney (O i HUle MR ot dslodiliBa QUi L B0ty BRI Ry 2T 2nd

" expressed. aﬂrthalpbtelneulkpmryrﬁgssof uevegerp& aebaﬁ efhaai§hawm¢étu;fheﬂgabsdﬁ@drm hlarurecel I's

nd cell

- and K th || -
20 matr1 x TRGF dOEBORa=EHY Fradieon POV RROoEedonie Paice BRLTBYHESF t he
“Integrin Fatidnized (8t 1ISeah&MeRSg, bdNStA.aNsusaagdalt, hBrlufgs Rukevery Feddyogyiss. "

Ann, : Rev nol., 8, 365 (1990))..The Ilgands foradpl include vascul ar -
cell- a](fhes('%%)rml ecule-1 (V

osteopontin. VN darticuldr MRSERRArsubhro eafhmere%um%fvemthyaa%airs Wi essed in
viva on endothelial cells at ‘sites o nflammation.” (See 25 R Lobb et al.

"Vascul ar-. REE| Withhiwve diffsieNd ebaine- A1 ang ﬁéeldf’fﬁﬂ dVLArd “NeTvelgts antlgewcham SIE .
of I nfl ammj:;oarca :Bcf’s &P&qu%@%s% %ndéablé‘ewéwes Ed3ep t@s - San

Di ego, 1993, p. &(oduce y vascul ar, ce | s:in.
response td@”%ﬁ*fﬁ Cieﬂff ﬁaﬂﬁwghaeyﬁl gelle enddwa kay mediatotalzhe ﬁgll~a¢ibawcaﬂeman

G rcujpat .[I[ﬁlﬁnﬁwfleﬁ"@btﬂﬂsrﬂ?ltﬁéég &SI {Pedis2835 €. * VLA BrRR-in TRQWegrﬂﬂd'FaW

1'(1993))

o Structures Functions, and their Roie on Leukocytes Ann. Rev. immunol., 8, 365
{19900, The hgands for a4B1 include vascu[ar cell adhesion molecule-1 (VCAM ‘1), the_' |
'CS-1_domain of fibronectin (FN) and osteopontin. - VCAM-1 is a member of the Ig
- superfamlly and |s expressed in vivo on endothelial cells at sites of inflammation. (See;-"
© 25 R. Lobb et al, “Vascular Cell Adhesion Molecule-1" in VCe!Euiar and Molecular. |
' Mechanisms of Inﬂammation, C.G. Cochrane and M.A. Gimbrone, Eds.; Acad. Press,
 San Diego, 1993, p. 151). VCAM-1 is produced by vascular endothefial cells in
response’ to._ pro-inflammatory cytokynes,.(see A.J.'.H.'G_earing and W. Newman,
- “Circutating ‘adhesion-molecmes in disease.”, immunal. Today, 14, 506 (1993)5' The
30 CS 1 domain is a 25 ammoacxd sequence that anses by aiternative spltcnng thh:n a.'-r
- reglon of fbronectm (For a review, see R.O. Hynes “Fibronectins”, Sprmger—Veriag
K ",NY 1990) A role for a4p1/CS-1 mteractlons in inflammatory: condmons has been
: proposed (see M. J Elices, “The integrin.cc4 {31 (VLA-4) as a therapeutic target" in Ce{i
L 'Adhesxon and Human disease, Ciba Found. Symp., John Wlley & Sons NY,. 1995 p.
35. S 79). Osteopontm is expressed by a number of cel! types mciudlng osteociasts

_ osteoblasts, _macrophages,. actzva_ted T-celis, smooth muscle cells and’ epithehai eells

CAM 1) ; the CS-1 donmain of fibronectin (FN) "and



30 CS-1 donmmin i's a 25 am noacid sequence that arises by al %gr@g@g
.splicing within a region of fibronectin. (For a review,, Hynes
"Fi bronectins", -Springer-Verlag, NY11990). A role for ad4pl/CS-1
interactions in inflammtory conditionss has been proposed (see MJ.
Elices, "The integrinadpl (VLA-4) as, a therapeutic target” in Cell

Adhesi on and Human di sease, C ba Found Synp., John Wley & Sons, NY11995,
p. 35 79). (M Sopdetii et adls * h‘botmelssenb bgiuarmmrbgy oObsteebd)nttnyF@Senlnﬁllcﬂclédhng

ost eocl ast hag c T-cells, snooth nuscle '
cells and ‘Zaprldi{J §I aFd %‘% f‘%ﬁ%%’% g%g 3 é%ﬁ#@l%%e achel | i at al .
"Ml ecul ar and o7 (dlw r@‘leala@gy B LBAMeDthMBp) Ret anttadrid %kﬁ‘rekébd on

cardi ovascy Iar i sease’ ga , 88_(1995)). a4(37 (also '
referred to Ié§ EBaRRd Snd 523( 3r|'9‘;’ iter 4 feh'f“é‘a’ri? NTRRPHRG s dRMInge ik obgt es

and is & k@gstrmchsah@rtrﬁt (be@kpmyuﬂerﬁe%&fdl cldrpg mad Ao @Qa 'U”SA ga@ §§24

gastroi nt eaégg Tr’gract (see C.M Parker et al., Proc. .

89, 1924 (Y §i ) Therfigancs fanadBf mcitea(ratrchﬁbEd@resm@e&|adaa@|@resrmiergziec*e| |
adhesi on I 1 and
fibronect :Ter%‘ a?gdkm" %/and I%LQ%MVQ’O 2?5%@? t ﬁ“a%%@ S&er %%ﬂ@pcﬁm
expressed § me{ﬂb\% ob thee il ot pesfaimally at:léll$ sxwessad i bassomeadettheﬁmeaeﬁeibf yitssues
~of the s I i t d10| ta,ln
Tamry g aaeo Pkl b dhnd SR Bha o R FSTad (PUar® piRET S
Hammank? etia%t@tng maﬂmmogiandiﬁeeBMQZ RrisQpd ) al. MDAt :Bs@amﬁbemgxduded in-

-vitro by gmato ol .,
151, 5239 (1993 A Mo ElmEi m'%ésgég‘g 9645y”‘§§§$&§i8% 0§ ety "
| ynphocyt ereRiaravatoat istmuiges. ﬁa@csmar@aiky yt bi.nds Iroubhdie 7isnt 6289 (nga497 15

D eber act | RO 4 Q4RO SRl 920, REPLHARR DR BA b obelh

ef fi caci owpetitealy bmtierb@%eamtegmahh&? and therapeutl cally in several animl
.nmodel s, .of infl ang et al., Proc. Nat. Acad.

Sci. USA 90, 10%Y in@ﬂaé?t‘ﬂﬁ %‘t'b@%ﬁ%wo‘é'ﬁ?k"é@ pgptidesgifiat inpibiy theniptgractiop3, 682
(1993),  T.oh \éed t 6 b .,
§10%, Tamainduagl Shadk. gabl) e {738 0jeehts  A992) prodtn Fefead D 5, 2
(2001), NP"%VE‘P WY@tﬂdaqheraPRe*iﬁa efgyevesaj anjpg! (@99@)91‘ mﬂafempmrrranq/ in
“nechani smhefnanept LE@Wéﬁg &Uthpait iBodbss s%PFE%‘JA 30! f0428. (4583 'IBE' ﬁh?sh&ﬁ‘n of.

- | ynphocyt e interactions with CAV6 associ ate corrponents

of the extt ageq:‘i’rul“]afr“’ﬁﬁf‘?'t ¥3afRP (\a3k diAr Yednesk et 4. uhﬁatl{rhe%é'b% (19820 ng

| eukocyt e R JIadhi @it 0, X NAMARS CaY, ar25] 1688, of Re?tén ' @a%wever peARELATYRLT On
‘and/or I|t§14é(£0%15he rimng and/or activation of

urbridy et al Neuroiogy 53, 466 (1999)) The pnmary mechamsm of
action of such antlbod:es appears to be the mh:bition of lymphocyte and monocyte
_ rnteractlons with CAMs- assoqated w!th components of the extracellular matrix and
| vascular endothelium, thereby Iimiting' leukocyte migration to extravascular sites of -
25 injury or inflammation and/or llmmng the pnmmg and/or activation of leukocytes.
‘ Since the discovery of thelr key role in medlatmg mﬂammatory pathophys:ology =
 odpt and a4B7 have received consxderab!e attention as drug design targets Important |
advances have been made in identifying potent and selective candidates for further‘ | _
‘development strongly suggesting that. 4Bl and o4p7 should be tractable smail i
.30 ‘ mo{ecu[e targets (S P. Adams et al., “Inhibitors of Integnn Alpha 4 Beta 1 (VLA 4" in- .
) o Ann Repts. In Medicinal Chemlstry, Val. 34, WK Hagmann Ed.; Acad Press NY.
1999, p. 179). .
 There stti[ remains a need for low moiecular weight, specific lﬂhibltOl’S of,a4B1 |
. '; and . a4f7-dependent call adheS{on that have Jmproved pharmacokmetic and _
‘ 35 . “pharmacodynamic properties such as oral -baoavallablllty and signifi cant_ duration _of

_acti'o_n. SuCh compounds would preve to be useful for the '-treatme'rit, prevention or



Si nce the di scovery' of their key role in nediating infl armﬂ}
“pat hophysiol ogy, a4(il. and a4R7 have recei ved consi der abl g{%%‘?ﬂﬁ on as

drug design targets. Inportant advances have been made in identifying
potent and sel ective candidates for furdher devel opment strongly
suggesting that - a4(31 and a4(37 should be tractable small 30 nol ecul e
targets (S. P. Adans et al., "Inhibitors of Integrin Al pha 4 Beta 1

(VLA- 4)" |suppﬁeesronRefthSnodsnpﬂbdbgneﬁahed'ﬁftedmtsjt 631 ol B3 blAbIRg Hagrapn,
Ed.; .Acad. _Press, ngY ]t , p. 179). There still remains a need for |ow
mol ecul ar QISGIT A€ ASEY3HO8- i nhibitors ofa4(31 and a4(37- dependent cel |

adhesi on that h@y@pourisoMecrepliay StRRAkeNRICoeesdibdtNad FRERAMNAMSics
properties ch as, oral bioavail ablg ity and si n| ficant duration of action.

" Such conmpoffftiR L VPRSP 8 'rT'?ﬁOFtan %1 eat nent, prevention or 19

July 2005 4 SUllﬁpEt%S%laQiﬂtt cdpp¥édtioR UaBak sl qUes s d At e%abweﬁ\ﬂa@ﬁés Fad
x4( 37 bi ndi %g Cg el adhesi on and activation. Conpounds with rel ated
st ruct ur-esIFLyRe é@%hoeéeétnrewt%%taﬁé@'t)wmgmnerﬁétqreyla and protein tyrosi ne:

phosphatase inhibitors in two patents. 5 In the patent application
‘W9937604 (US99/01151) urea degjvatpyes gie @escribed, which are.

represented by the followng géneral forfrula.{|R4 RS RL 0 R3 ~N Y n mNom[
1J~1 X ~R2 z 10 Werein: il WI il substituted al kylaryl.
'n and mcan be 0 Z and X ar'e’ i ndgjpen N edted fromthe group NH, 0, S
or NR- R3is 2,5 disubstituted aryl wherein the substituents are each

‘i ndependently 325 alkyl or aryl. These conpounds clearly differ fromthose
- of thepresent yhygption in ternms of the definition of groups R3 and Rl
and t he nechani'sm of action and the indications clained. In addition,

anot her pat ent Ribigisubstitiied and9od seoétutedsgylary827) di scl oses 20 conpounds

repr esent ed by d M an Lo

Z and X are independently selected from the group NH, O; S ar NR
_ R3is 2, 5 dlsubstltuted aryl wherein the substttuents are each lndependently )
.15 alkyl or aryl. , , '
| : These compounds clearly differ from those of the present invention m terms of
7 the defnltlon of groups R3 and R1 and the mechanism of action and the indications -
o 'cfalmed _ ' :
. ' n addmon anather patent appilcatlon W09911606 (USQ8/‘17327) dlsctoses .
E 20 ' compounds represented by formuia

o

 RI0_A~UNT TG,
. R1™ - _
- _'Wherein"" |

3 Gl may be -—NRBRQ |
o - G2is CONHR3, H, CH,0H, CH=CHR3
R8is a substltuted phenyt naphtyl and het’erocyclic ring. ' | _
o These compounds are also different from the compounds ctalmed in the present |
mvent[on because G2is atways an amrde hydrogen pnmary alcohol or atkene |
WO 001677‘46 WO 00/51974, WO 00!43415 WO 00/7326(} WO 98/58902 WO |
98/04247 WO 99/26921, WO 98/53818 and WO 00/71572 disclose compounds that

lnhlblt the binding of «dB1 andfor adB7 1ntegr1ns to theu: reoeptors and their use in the



‘R10~NG '&Z R11 . RL Wherein: ZSGlmay be-NR8R962|s CO\IHR%
~9CI—I:CI—|R3 R8 is a substituted phenyl, naphtyl and heterocycl’?c’”l?’ HBP These
conpounds are al so different fromthe onpounds clainmed in the present
“invention because & is always an am de, hydrogen, primry al cohol or

al kene. 30 WO 00/ 67746, WO 00/ 51974, WD 00/43415, WD 00/ 73260, WO 98/58902,
WO 98/04247, Yé@a@r%r@@%levem&si B384k sanddiBdasy a4;5!7andiose4ﬁisbmé@spounds

that inhibit the binding of a4!31 and/ a43 S h eceptors
and t hei r apdier oy qell cadhesian apd AsHeation, ?'r’%‘af’ lp(l)gtsag'ré)\%gh? gtﬂmta % “ﬁgrgeasgs

ne;jl at ted lpmniaéchpgrga@%ﬁ?nﬁﬁms??.nf}anﬁ\damq{ [ua@:-uhseasé;w rhaelh‘latcadi aebnt@n septig
activation, such as nul'tiple scler ast hna r
al | ergi c @hfilmdyne| dinbetes, rﬁrgﬁ?ﬁfﬁ@%’%ﬂ%?tiﬂ'?gr t%ﬁ%eéﬁoghéﬂsn%%éshﬁ ar?t hritis,

septics tFaE\EbiEht%hoﬁ ypmalm,-ﬁiéta,lgetgé‘quelaé gahn mreansrﬁécanhat iadwpic r getmeaids, s,
autologous

one marrow 5 transpl antation Y, l,a ,V|ral
i nf ect i onsnycsamsiisc iakamRAIoN §’°We nﬂﬁ@ﬁ?%"ﬁ"@@ ﬁ’l‘mgﬁﬁ%t%)rﬁﬁg%gﬁep é(ﬁ sease
‘ncl-udi ng gl GeL atdUginC @*de@' of abglc Céx@ﬁrrﬁnuwmadenemms amnﬁ(a;zbeﬂﬁl’mﬁl t-oxic
and i nmmune-based nep lh ri

contact dernal er sen i asi s,
tumor net at!srpa@ﬁBSItMWh@WS@é'lsetPB@F @eéﬁﬁﬁ%%ﬁ@ﬁf GreEha %er&%'s“r'ﬁ%ﬁ%r esent

i nvention provides a conpound accor di ng to Forrml al: RlL-L112 _1/Z2 W
Ro)p iR6 L 152 Formula | ff 20 or har maceut.i cal eptabl e salt
'Ehez gdﬂ : The present invention prov;desacorn oun cor&:ngt%l‘-lo\‘maféq P
2
R1—L, Fi I_I
X \\:/Z
)W
(Rb)
AR5
L,
15
Formula |
20 or a pharmaceutically acceptable salt thereof,
wherein:

A represents a— CH—group ora hifrogen atom;
R1 is Csialkyl, Cs.ualkenyl, Caacalkynyl, cycloalkyl, cycloalkyl-C_soatkyl,
cycloalkyl-C,.1palkenyl, cycloalkyl-Co.qcalkynyl, heterocyclyl, heterocyclyl-C1.1palkyl,
25  heterocyclyl-C,.ipalkenyl, heterocyclyl-Ca.icalkynyl, —aryl, ary!l—C1.1oa!kyI, aryl-Co..
soalkenyl, aryl-C.1palkynyl, heteroaryl, heteroaryl-Cq.10alkyl, heterearyi—Cz.ma[kenyl, or
heteroaryl-C..jpalkynyl; wherein said alkyl, alkenyl, and alkynyl groups or moieties are
unsubstituted or substituted with one to four substituents, which may be the same or
different and are indspendently selected from Ra; and wherein said cycloakkyl,

sy "'h'e'te"recyclyl, aryl and heteroaryt groups or moieties are unsubstituted or substituted
with one to four substituents, which may be the same or different and are
independently selected from Rb;
R2 is hydrogen, Cisalkyl, Ceoalkylcycloalkyl, Coalkytaryl, Co.calkylheteroaryl,
cycloalkyl-Cozalkyl, aryl-Coalkyl or hetercaryl-Co.alkyl, wherein said aryl and
35 heteroaryl groups or moieties are unsubstituted or substit_uted- with one to four




-wherein: Arepresents a - CH- group or a nltrogen atom %? 2%%5' oaI kyI
C3. | oal kenyl, C3.1oal kynyl, cycloal kyl, cycl oal kyl -C, | oal

cycl oal kyl - CZ_, oal kenyl, cycl oal kyl - ng oal kynyl , heterocycl yl,
"heterocyclyl-Cl_, oal kyl, 25 heterocyclyl-CZ_, oal kenyl

het er ocycl yl - CZ_, oal kynyl aryl, aryl-Cl _,oal kyI ryl ‘2 loal kenyl ,

aryl - Cz 1(mlbktysng':hts, ivbick oy Pé thé eamreoar grﬁeent |an@\|aze;/|mdepen5entiy selected

het er oar yl oalkenyl or heteroaryl - ,0al kynyl; wherein said al kyl,
al kenyl , aif 51 Kynyl groups or noieties are unsubstituted or substit uted
with one to fowR5 sml@igaik)dteu,tcmaIKW|mmaﬁ<y|-@e@Mb heterecysiyl, pterosy@vitCiand are:

ndcpendent | ?k Fel ‘? e|d%f [gwelﬁggro%m %%Eé%b%yéé'ﬁlk@’%%um.d al | groups

heterocycl 'gr oups I es are unsu ituted or
subst i 5ut est mmetiés mwrisoba‘tluﬂed eusmsruumhwth on fcounaybsiientse Woighe 3t

di fferent and are rl?jy\ﬂﬁéigﬁurbampl
al kyl , %?y?aé%f” gﬁg %Spézlﬁﬁé'%i ar &IJ £%§)@t§&> r&'ﬁlz%%ts%r oaryl
—-eyel oal kyI cyCakel, Ih)étero@lcbyl -a@d aﬁdlﬂe}éroelryl bestups camydietes azaluayubswm%cﬂ éfn said-
aryl and 3 r S.Q | gupstituted
with one t%‘%sgiih‘tedr‘@ﬁ‘ E'yt% ﬂgsUbéﬁtEg@gte\Mt"g@rr{fa g%e\t\{,ﬁégﬁ'%b Otrldﬁ%qjelﬂgnsarre or
di fferent lﬂﬁﬁb@ﬁenﬂlywmﬁmhlab,sel ected fromRa; R5 is Cl sal kyl ,
cycl oal ky cycl al kyl .¢1. 4 (5% : te I _he al kyl ,
aryl, aﬁ&r E ﬁ@ gta T C@ Qﬂﬁeﬁa)reﬁ) Cﬁ&f’kxﬁ ﬁlbéﬁ n‘jLsal d
al kyI groum;oN(der c;mu(eatcwaﬂ(acpsmngummsut&(@)m(Rs)mstN(tRsrﬂ%(@m th one to
four substituent he sa regcigependent |y
sel ected from '%ﬁ&oﬁ@?@% aé'd' o )e’r égb% ﬁl@)&%d Qet foaryl
cycl oal kyl ¢(s)d JN(RB) or{mlﬂ(tRcﬁ-puocwm(Rb) u@WRc)AmMRc)@- r-HRECHE)De-t he
noi eties saie are ofr. |f ent sub ity
sel ect ed fNEH 7 I§(C%1N N@{]':g%@ W(FPC P N@%%’)"q S) -
- -N(RC)15 - fhirein if S2RE Bﬁﬁstltuents%@%sbnt thdgsmqmethesmamy@werem N(Rc) CS-,
-S(O 2N(Rc)- or_-N R)%ﬁg_{o Nb?\l a coval ent bond, -0-, -S-, -S(O-,
-S(02- -C(O- EEQD iéﬁf) L C(S)-, -N(Rc)-, -CON(Rc)-, -OC(ONRe),
- ﬁfg( )R(é)cm 5 - N( Re) OR , =GOFORE( O) BP(0);0RM, e )-S),0RE( O)»?aﬂomm)(mx ReYS(O) 2-,
- C or _- stlt are
present, @%}Cﬁ%)%dhg ?H'%%&{‘J oa ]t?(psggn\fvberem if ]Ew r&ﬁ';?s élje ;’ﬁgg'érﬁ

these may be the same or different;

20 Ra is -ORe, -NO., halogen, -S(O)Re, -S(O).Re, -SRe, -S(O).ORe, -
S(O)NReRe, -S(O)}:NReRe, -NReRe, -O(CReRe)nNReRe, -C(O)Re, -COzRe, -
CO.(CReRe),CONReRe, -OC(O)Re, -CN, -C(O)NReRe, -NReC(O)Re, -
OC(O)NReRe, -NReC(O)ORe, -NReC(O)NReRe. -CRe(N-ORe), -CFH;, -CF;H, or -

CF.. wherein if two or more Re groups are present these may be the same or

25  different;

Rb is a group selected from -ORe, -NO,, halogen, -S(O)Re, -3(0O)Re, -SRe, -
S(O),0Re, -S{O)NReRe, -S(0).NReRe, -NReRe, -O(CReRe)nNReRe, -C(O)Re, -
CO.Re, -CO.(CReRe).CONReRe, -OC(O)Re, -CN, -C(O)NReRe, -NReC(O)Re, -
OC(O)NReRe, -NReC(O)ORe, -NReC(O)NReRe, -CRe(N-ORe), -CFH,, -CF:H, -

30 CFs, Cisalkyl, Caalkenyl, Csialkynyl, cycloalkyl, cycloalkyl-C..4alkyl, heterocyclyl,
heterocyclyl-Csalkyl, aryl, aryl-Cisalkyl, hetercaryl or heteroaryl-Cqsalkyl; wherein
said alkyl, alkenyl, alkynyl, 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 selected from Ra;

35 Rc is hydrogen, Ci.o alkyl or cycloalkyl; wherein said- alkyl or cycloalkyl
groups or moieties are unsubstituted or substituted with one to four substituents

which may be the same or different and are selected from Ra;




“Wis 0, S, NH N(Rc), or NON. Z is -C(O ORd, -P(0)20Rd, -
-S(O2N(Rd) (Rd), - S(O2N(Re)C(ORd, -5-tetrazolyl, or -C(ﬁg)q?iﬁ'%erein | f
two Rd groups - -are present these may b2 the sanme or different; 20 Ra is
=ORe, -NO2, halogen, -S(ORe, -S(O2Re, -SRe, -S(0)20Re, - S(O NReRe,

-S(O 2NReRe, -NReRe, - CReRe) ™M\ReRe, - %&LR& -Cx2Re, -
C02( CReRe) , CONReReis  h@DogkRe, C--akyl, - caalime Reycloalkd€ragiivg, hetesofygfirere,

-NReC( O) CR%‘{%@CNR y%%ﬁ@ﬁi?’%lr éa@i—%.’}%lﬁ@ehetefo Lor n&tEEry1- 0, jalkfeFRherslner ei n i f

two or nor se nay be the sane or 25 different;

Rb is a greith aliel, ecycimhlkyt, oneterores!yl; Mg, amhihstpsparyl gIQPReOr MRIRYESREE - SRe, -
S(0)20Re, -S NRe R - (. - I , -
Coke, - CTEERRNIRS orrphed B pptd TR stk maf B e seRied e

OC( O) NRe ReifferbiReft(dQ@rOReiepeiRady SibRefdom BRe(N- ORe), - CFH2, -CF2H, 30 CF3,

Cl5al kyl, C2.4al kenyl,, C24al kynyl., cycloal kyl, cycl oal kyl - C1. 4al kyl ,

het erocycl yl , %F%S&ggpy?r-“léf?%gl kyl, aryl, aryl-Cl.4al kyl, heteroaryl or

- het eroar yl --Cl.-Qriskayl intepdrefrean 0-to dpanm al kyl, al kenyl ,- al kynyl , cycl oal kyl
het erocycl yl, aryl and heteroaryl groups or noieties are unsubstituted or

substituted wi t'ﬁ'%ﬂ%'n? ef%ﬁ'in 1Z‘L‘i’bés'tituents which may be the same or

different and are independently selected fromRa; 35 Rc is hydrogen, C1.10

al kyl or cycloalkyls, wherein s d aldul mlon o] QRLEM or BISAURY GHoupBi et es

are u stitutey oné 1o four Substituents ich may
be the samgokty, dhicheusiass ethemaseeseelfied) etdimsoinorRd; to 19 cathan 208 ALTRd i s

hydr ogen, Cl, 6al kyl, cycloal kyl .. cyelo - 4 , t

het er ocycl ¥ Ialké‘ﬁg r&’éﬂ" Ry MolEty 15 t}’g“é?lkyl géiiglgh@?@l%re@éﬂr%}ar@ I@F'ﬁ %p@w&w Icfr

heéI eL o?r yl m@bltya@ $eHeraighe Ozl ratky gralipadrkybistyc stadhoas RysthylLhethidr odyeny i- a[ KI
and het eroar r oups i efi.es ar S .t ut ed: s W
one to fouProéﬂbgibf‘%@?ﬁébﬁliA waﬂlig{oru@ Oggﬁrrééé%hg@glcgh?g?'g%{&g%ﬁg%re
in ?epeﬁd fenéﬂ Mgi&?ﬂ, ﬁﬁteednﬁlecmm;b@,_ pentyhpdnegknA Cos alRyl grbwy br mpiehsman

i nteger from 0, 4;

an al kyl gP@&:PYM. rﬁ)m%fr}g" ﬁgna@sgﬁagﬁzew%géu%; ahnc%k d%é'f?u u%pgﬁe’[}ﬁoﬁ g?r\i;winé:h,
unl ess ot hgrsMbsRutdesi SutRtitutad by adriestd foum slibstiiudrs, ctebsubstituents, unless -
otherwise specified, being selected from Ra. Where two or more substituents are
present, these may be the same or different.

20 As used herein, an alkenyl group or moiety is a straight or branched group or
moiety, which, unless otherwise specified, contains from 2 to 10 carbon atoms. One
or more double bonds may be present in the alkenyl group or moiety, typically one
double bond. A Cj.p alkenyl group or moiety is typically ethenyl or a Cs.4n alkenyl
group or moiety. A Caqq alkenyl group or moiety is typically a Cs.s alkenyl group or

25  moiety, for example propenyl, butenyl, penteny or hexenyl. A C.4 alkeny! group or
moiety is ethenyl, propenyl or butenyl.

As used herein an alkynyl group or moiety is a straight or branched group or
moiety which, unless otherwise specified, contains from 2 to 10 carbon atoms. One
or more triple bonds, and optionally one or more double bonds may be present in the

30 élkynyl group or moiety, typically one tripie bond. A Ca.4o alkynyl group or moiety is
typically ethynyl or a Cs40 alkynyl group or m'oiety. A Cs.10 alkynyl group or moiety is
typically a Ca alkynyl group or moiety, for example propynyl, butynyl, pentynyl or
hexynyl. A C.4 alkynyl group or moiety is ethynyl, propynyl or butynyl.

As used herein a cycloalkyl group or moiety is typically a 3- to 10- membered

- 35  group or moiety, preferably a 3- to B-membered group or moiety, which may be a
monocyclic ring or which may consist of two or more fused rings.. Examples of
'cycloalkyl groups or moieties include cyciopropyl, cyclopentyl and cyciohexyl.




-to al kyl group or-moiety is typically a CL.6 alkyl group OE [I@ O\é A Cl 6
al kyl group or noiety is generally a Cl.4 al kyl group or @t uch as
nethyl, ethyl, n-propyl, i- propyl, n-bButyl and t-butyl. A C3.10 alkyl
group or noiety is typi caIIy a C3. 6 al kyl group 15 or noiety, for exanple
propyl, butyl, pentyl or hexyl. A CO2 alkyl group or noiety may be a
bond, a methyl Ag s bere&nael‘nd’aglbcgmcblmoumnr gioiefy igyiwpiggllve pen-aicinaligy be

unsubst it ut ed or. subst Lupsgl tuents,
unl ess - ot V&' &ie Qeorslﬁ"é@# Ei%{%(g% btél ﬁj; bérg d ?%rbbéxt Eg%%&h%lcéu? \e/\abgo?ﬁ?mr e
subst i t uenhsmbsred glbdiugsc&rnholetyheer&amg olne o mers heferantors. fiplee>@ntple 22 ®s used
her ein, ke rou S ra n up aor

moi oty an dReTaiPESs SHRRER R BT RS el PSRRI

at ons. sOnenetérocyayl grgﬂmmlmouétgmnb/ Iengy rrtwopfchs éng of may Isensistias te ogmeify or

, | |
F;Ip?zé | ;y S GP Eags 8’re \gFﬂQﬁﬁth lngrzaoﬁ%e%ra{(owyeleg{eﬁxﬂﬁgNi(@)?)gﬁ(gn'yls

~-group -or- n@,taeﬁp{eg Soft yﬁetee@jybwl 6gr61ﬁ356 amidk eojetiegr nguder - p@ridyi epiperarzioyl, exanpl-e
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a strai ghthpixaifi atﬁi‘ah@ldinwl Ogfraloydroforzingl; yetﬁmwmthmphleesﬂstétdw:aw!s@dsbém fied,
cont al ns from?2

bond d

opt i ond | yIBHEYbr R,ﬁ;?fgﬁgégs{ééoo%&fgm%gr 'Bg’e}ﬁgggangﬂrﬁ)[ te heogosal Egnyl gr oup
?r noi Flt Yy, E %pl Rf‘hééﬁ Rer8int drl aﬂyegrbopldr meicBRtyplally gngihs ooupteotDd sasben Iy is

i ca ethyny| or a rou or._ADj. 3- rou
or Piror ety Hemey VAN B Bipik Fangell BinpF P Bapsi i oy S Bndhyidy! OrouP
p{ ﬁpy n?/l méwwﬂlhewngeﬂtsrwf?@rmamwml of moozmmre(nged ingsu foroexamplet y its
et hyn ro utyn rein i e
i s %lygl caF'I‘%P%XX} ’V?Qf(}/ % 'Etéf 1S g@'caﬁ ugglt%ﬁeogéh&%#g@er at?ﬁé OPD y

6- menbpy edivgy éﬂb@t;t@éntgﬁ iP@éfEsred\/@umltumts foeamarytrgmpmlmmety gaoerally whludeh nay
consist of two or nore fused npl es of cycl oal kyl groups or

noi eti es |WHPLFd@rEyrEP@MWeth%)gQ'FH@%tyI and cycl ohexyl. 19 July 2005 8

As used herein & 6iER&ENCA Méte@j’aqugrdu’p drohalety is typlcplty a &t toyiGa membarednat i c,
saturated or unsaturated, 3-

ered grou 1y a
5- or 6- néWHBr"éd“‘?j?%&HcBrasrﬁ)ﬁePﬂ/g r‘&%ﬂt?eé?‘?\ﬁ ocHre'I")'8'|e{yn%'?’cJ g%]'*?'@%)ég o%?ns f or
exanpl e 1, tu% QF un@s@@fr@maé@ cifiscEnag costaihribreeNr Mo detSroafored eelattey it is
unsat ur at ed A 5 heteroc

Ty cotei st ot SmohchelvadRhSRURgERy B § BHBeRie OB e Bbhi ns
het er oat omrkelye Glidyll rp?FFbNI, ifickelyS. pyrazolyl, pyrazinyl, pyrimidinyl, pyridazinyl or
triazolyl, or, uniess 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 include benzothiazolyl, indolyl, indazolyl, purinyl, quinolyl,
" 25 isoquinolyl, phthalazinyl, naphthyridinyl, quinoxalinyl, quinazofinyl and cinnolinyl.
| Preferred heteroaryl groups or moieties include pyridyl and thienyl. A heteroaryl
group may be unsubstituted or substituted with one or fwo substituents. Preferred
substituents for a heteroaryl group or moiety generally include nitro, chloro, methyl
and methoxy groups.
30 As used herein a halogen is typically fluorine, chiorine or bromine.
| Preferably, R1 is Cssalkyl, cycloalkyl, cycloalkyl-C1.4aikyt, heterocyclyl,
Heterocyc!yl-CMalkyi, aryl, aryl-C,alkyl, heteroaryl, heteroaryl-Cq_salkyl; wherein said
alkyl groups or moieties are unsubstituted; and wherein said cycloalkyl, heterocyclyl,
aryl and heteroaryl groups or moieties are unsubstituted or substituted with one to
35 four substituents, which may be the same or different and are independently selected
from Rb. More preferably, R1 is cyclohexyl, cyclohexylmethyl, phenyl, benzyl,
piperidinyl, piperidinylmethyl, piperazinyl, piperazinylmethyl, thienyl, thienylmethyl,



-Exanpl es 'of heterocyclyl groups and noieties include pi peqo(”/

pi perazinyl, azetidinyl, aziridyl, norpholinyl, thionorph 005

“imdazolidinyl, quinucli di nyl , t hi oxanyl, thi azol i di nyl ,

tetrahydrofuranyl, tetrahydrothiophenyl, 1,3-dioxanyl and 1,4- 10 di oxanyl.
A preferred heterocyclyl group or noiety is piperazinyl. As used herein an
aryl gr oupted#butm ioe tyclopapityd atherein Britiseitiserfunstbgituted ©0 sihatibed With 6R&8 O An ar yl
group or b I AR suSdtitutedinl €SS
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noi ety a‘ébﬁgwgvfgyosq Ei "Hé nﬁal gr%%géH%t%h U@%ﬂ n‘e@%[)ea@egr%gups. As
used hex ei methyh eite; olaioyd orgnetbm(yor rml ety is typ| caIIy a 5- to 10- nmenbered
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mot howy ot oups. TSR, (G i HORGIGs Grar ert e eol YRR BYLEFRRY Lhl or i ne

~or bropg nehetE’fo%f’)ﬁ-lCﬁQéIKyI Rheréin Gaidal deyll an@%tmbwlgromeclaodl kiyoletléét aaal kyl

et 00y <! s oF A i A s Pl Hourd eV
unsubst i t uliEEientAfld vdasrmapes@erdlycwam fey, Réletm tcpelforbbly tydsdgeand..
e o 2R oA e e SR EhT e BTkttt 8,07 1
i ndependentdipy| aebﬁaégﬁdpym@m Ripypiddy ethese basfatéy R2RLbsttuents |apd salgtted
o1 per 24 ny om ek ey mara tBiGRTY hysiotrg PRARRIM. NP MR o
tert-butylopg cyclopentyl wherein Rl is either unsubstituted or substituted
" t. h one or Typically, Z is ~C{(O)ORd, -5-tetrazoly! or —C(O)Rd, wherein if two Rd groups
are present they may be the same or different. Z is preferably -C(O)ORd, -
P(O),0Rd, -S(0).ORd, -S(O),N(Rd)}(Rd), -S(O),N(Re)C(C)Rd, -5-tefrazolyl, or -
25  C(O)Rd, more preferably -C(O)ORd, wherein Rd is preferably hydrogen or C,.5 alkyl.
The most preferred groups Z are C(O)OH and -C(O)OMe. .
L2 is preferably a covalent bond or a group -N(R¢)CO-, -OC(O)N(Re)-, -
N(Rc)- or -O-, the nitrogen and oxygen atoms being attached to the phenyl groUp in
the first two moieties. Typically, these preferred L2 definitions are selected from a
30 covalent bond and ~N(Rc)CO-, -OC(O)N(Re)- and —O-, wherein Rc is typically
hydrogen or Cq4 alkyl. In particular, L2 is more preferably a group -N(Rc)CO- or -
OC(O)N(Rc¢)-, -N(Rc)- or ~O- wherein Rc is preferably hydrogen or Cqsalkyl, most
preferably hydrogen. R5 is preferably an aryl, aryl-Cq.alkyl, heteroaryi or heteroaryl-
C;.alkyl group, more preferably an aryl or heteroaryl group such as phenyl, pyridyl or
35 naphthyridinyl wherein the aryl or heteroaryl group is unsubstituted or substituted
with one or two substituents Rb. Typically the'aryl or heteroaryl group is substituted
with two substituents Rb which miay be in any position on the ring such as the 2 and




two groups Rb, unless Rl is tert-butyl in which case it |s ituted or
substituted by one or two groups Ra. The nost preferred grou S whi ch
may represent substituents on Rl ingbude ClAal kyl, nitro, hal ogen and
-OCl1. 4al kyl, nore preferably 5 nmethyl, nitro, chloro or nethoxy.
Preferably, L1 is -CHZ-, -S, -S(O-, -S(O2-, -C(O-, -NH, -CON(Rc)-, or
S( O ZN( Re)pos;tbhesghleembgmuérlw@ Ri0itiiches tdh BB rge @wefambq,ﬂhamg@ha mﬁe,m? /L gyr i dyl
ring via ar and su ur  at i cal es erre
moi gti es Fg , mqrsrﬂrggépﬁly cl%grr@&l lge thy ol @SVP ef.

CON( Re) reféﬁ’éi:l §(da)o3N(fE$) includer e2,8Qidafoedsteabl, y26.d[lmeihex@b'ﬁenyi 3(59) -

-S(0) 2- O, 2N( R wh R bly. h ’
A s AR iRt ASPIUARY S
her e o B T o T o Bt oyen.
Typ| cal | pref ?52955)5 SRS, Sefo %’a{]‘%‘?lzeéﬂ‘féﬁ%‘%{%@ww@ @%Ieﬁv pef};,nill r& 2al kyl

—or 15 heteaieRbipyk@i2al Kyl , wherein said aryl and heteroaryl groups- and - -

noi eties are _unsubstituted or substituted wth one_t our su Ltuents
whi ch may be Prfegadexgmpies £t é'?eerﬁm%nnd-%&é inﬁg‘g'ﬁeﬁﬁéﬁiﬁ%ow%ﬁ 5e from Ra.
R2 is pr gfneétﬁ&kybheuﬂr @Qﬁﬂchl%pynéﬁ,ﬂl' le\3-dicisiy@phBtoky! rEEs-Aimethdxgpaatoxgr

cyclo ropylne nore prefera

cycl &9r oghi-fie 'PlHSHPY”W%Vcaa @'9"3“{0%?@2%3%?%% & @%M%@%‘ﬁ@%r@sa ected .

20 from mbﬂro@a:ﬁfr\idﬁ«@ca grﬁo@lé’iﬁi’no oy, &-divBihgRAibanttylr ogen and nethyk. Wis
preferably O or S TL¥?E pically, IS -C(Oﬁglﬁ

-5-tet
wher ei n MetiyRPRAZGEFRADOYar e p%@%dé?’?for?wyﬁ%"‘%e 1(:a hé%s‘ﬁ?%orflpyrﬁ'i"%erent
f OR d, - S(O 2
- 3(5) SN BRI o TR e 2%%2‘9‘%;’%1 o wﬂ%‘ﬁ“@??ﬁﬂ”“’"”’qqmd
wher ei n EIGIN3PyEdiRyaBINg, hizif! B@Hyr@ny@yﬁ al Jnaphtﬁ’ﬁg'“%ﬁ’(‘"c’pr@?‘ﬁr?ed gr oups

' Z ar g5 ¢( @}%&(@%aﬁlﬁlg@i%midez I Prghesal v zas-a@mkmhzmﬂm@r ap,g+ oup

-N(Rc) CO- - N(Rc)- _or -0-, the nitrogen and oxygen at ons

bei ng” at tdﬁEﬁB@P‘Mbén%Wéarﬂﬁ@nyl gr opr diql?'or‘?FWé’df“ieT%?arP 3Binet i es. ®Pically,

these pr%fcﬁfoﬁ*@éien%ﬁaﬁﬁfd nlése‘bﬁicﬁéﬁyrﬁmme%%ﬁa@mw 3@ G]ﬁé{;ﬂ{t)ﬁlaﬁnymvd and
-N(Rc) CO- Rc)- and_-0- erein Re_is i ydr q en or Cl-4
Al ky 1) 1 B BERNRAE i, 1/ Tner il B 2 TeprbOHs a0 R,

O O N( Rgdese - FJ(é?@r}ed Olexafipiddhenfd N Reacted Praner aéobw;dhmémw or2@1 aal kyl ,

nost  preferab hydrogen. R5 is preferably an ary ary - d Aal k
het e£®ar @Im%FOW@h@@ﬂaﬁyﬁ'd'Cmr%&T'MI Z&QEWW%F%O’ME%%PWWO’%[H“WV or
het er oar gls GERBRPFHIAS PESMAloroBHzbHNif, BE-diagthblpsehsiylminyhaiei n the
aryI or heteroary roup i's unsubstituted or substituted
3,5-dichloropyri 1ne-4—carbonylamino in particular 26—d|ch|orobenzoytammo 2,6-
dimethoxybenzoylamino and 3,5—d|chIoropyndme-4-carbonylammo.
The compounds of Formula | of the present invention may include
25 enantiomers depending on their asymmetry or diastereoisomers. The single isomers
and mixtures of the isomers fall within the scope of the present invention.
Preferred compounds of formula t have S-configuration at the carbon atom

alpha to the group Z.



with one or two substituents Rb. Typically the aryl or het {gfrﬁi group is
substituted wth tw substituents Rb which may be in any % éﬁ on the
ring such as the 2 and 19 July 2005 10 6 positions. The substituents Rb
attached to R5 are preferably hal ogen, Cl.6alkyl, - OH -CF3 or -ORe, nore
preferably chlorine, bromne, nethyl or -Owe. The nost preferred groups R5
i ncl ude 2, 6-di chl or ophenyl, 2,6-dine%goxyphenyl, 3,5- dichloropyridyl,
met hyl , 4-met hyl pi perazi ne, 2-cyanophenyl, 2-nmethoxyphenyl, 5
[ 2, 6] naphtyridinyl, [2,7]naphtyridinyl, 3-cyano[1, 6] naphtyridinyl.
Typi cal |y, theRartimsdrly ppsfefred catpdimdgr SFUeenad Einsighgct ed from
2,6-dF hIorophenyI, 2, 6-di met hoxyphenyl and 3,5-dichloropyridyl. Preferred
exanples of the group -L2-R5 include 2, 6-dichl orophenyl, 2,6-
di met hoxy [8ey3-[2- &s&iﬂﬁewmnemmmadw)pmanﬁﬂ@emb} gl[agiﬂsia@mbrobenzoy:
2, 6- dlﬁEtQﬁ%%ﬁ ﬁ ¥r C§F dlchl?ropyrldy oxy, 6- di chl or obenzoyl ani no,
2, 6- di met ROXYBE 3 é’m"ﬁk?a BEHYISHYSr opyri di ne- 4- car bonyl ani no,
~N;-N--di-mret ny}z@ tmmlohemmmmwbamwmﬁ@nwﬂéiaa}IQé[JL-(z 6-dichilorsbenzoyl

2, 6- dICh|§ (§q§¥wﬁnlno 3, b- dlchloropyrldln 4- met hyl enam no,
2- cyanoph&RJToP PRB)i5IAE [ 2, 6] napht yri di nyl oxy,
[ 2, 6] BI&Dh(S')Fi-ﬂ?-tﬂydcaﬂtfiohéxylrhathVlbmmbylwdhémb%}ﬁen;[n%rgclw(}@ Lig'a-Ghgfam no and
3 15 cyang%%§§%pa§@ F amno, In Fartlcu ar orobenzoylanlno
2,6- dime AR (hikiated 'Q?'Csacéﬂ PRIV i di ne- 4- car bonyl ani no, 2, 6-
dichlorobenzylanlno 3, 5- dlchloropyrldln 4- et hyl enam no,
[ 2, 6] naphtyri di nyl oxy, [2,6]naphtyridinylamno, [2,7]naphtyridinyl oxy and
[ 2, 7] naphtyridi nyl am no. Typically, these preferred exanples are sel ected
from 2, 6-di chl orophenyl, 2,6 20 di net hoxyphenyl, 3,5-dichloropyridyl,
2, 6-di chl orophenoxy, 2, 6-di net hoxyphenoxy, 3, 5-dichloropyridyl oxy,
2, 6-di chl or obenzoyl am no, 2, 6-di net hoxybenzoyl am no and
.3, 5-di chl oropyri di ne- 4- car bonyl am no, in particul ar
2, 6-di chl orobenzoyl am no, 2,6- di met hoxybenzoyl am no and
3, 5-di chl oropyri di ne-4-car bonyl am no. The conpounds of Fornula | of the
present invention may include 25 enantioners depending on their asymetry
or diastereoisoners.. The single isomers and mxtures of the isoners fal
within the scope of the present invention. Preferred conmpounds of formnula I
have S-configuration at the carbon atom alpha to the group Z. 19 July 2005
11



-Particularly preferred conpounds of formula I include: 3019Jul 2005
(S)-2-{3-[2-(Cycl ohexyl met hyl car bamoyl ) phenyl Ju y
reido}-3-[4-(2,6-dichlorobenzoyl am noyphenyl]propionic acid nethyl ester
(S)-2-{3-[2-(Cycl ohexyl net hyl car banoy! }phenyl ] ur e| do}-3-[4-(2,

6- di chl orobenzoyl am no) phenyl ] propionic acid 3

(15 (Sl a4 400 2
ichloro onic acid ne ester u
(S)-2-{3- F%m%%%'l%@zﬂﬁ%pﬁ%%@grgggmyl - 6- net hoxg;phenyl]ur ei do}y3 [4-(2,6-d
i chloro ua}m+(ammoblpMamqymm)pmrwlléc{BdZ((syeﬂqumnrlQerbamoyl)
6- Di chl or g&%r&?@ rE%H},d?S’QnBN?H%h]me%@@%st%? (rret hyl phenyl car banoyl )

r opI

phenyl ] ur nrc acl

(S) - 3- [54- ((B)B- m(zﬁLmBubmbzn;dymmlmumlmﬂsa 13—[2 (rethyiehendeabrpRrhy| car banoyl )

phenyl ] ur ei,do} pr
(S) - g ][4 ( egb%x §ﬁf’g°?%@%ﬁ§8§f’am no) phenyl ] -2-{3-[ 2- ( pi peri di ne- 1 car bonyl)
~phenyt-]ur e(&}@}[p;(am-llnhlorcmenzbymlhg')bhewi]e?-{i*: [2-(piperidine-1-carbonyl) :

éﬁi,” L4 (é‘i%ny@rg%gqrgyggﬂﬁ }é.dﬁét@ﬁ)e%?”y'] 2-{3-[2- (pi pe(dine-1-car bonyl ) ph
(S)-3- [4 (@)@-[m(zm;cmbmmen;dymmunmpbﬁwﬂyﬂiw-(p@er@naﬁtmwgpmqnyﬂe(d. ne-1 -

car bo ur el propi onic acid nmethyl ester
(S)- Bn%{) ('f?@%ﬁ %WPB'F B nzoyl am no) phenyl ] - 2- { 3- [ 5- met hoxy- 2- ( pi peri di ne- 1-

car bonyl) @)@%L(p;ﬁplbnﬂlokqbenmw:anmmo)abemyl]%{s [5-methoxy-2-(piperidine-1-

S)-2-{3-[2: hoxy 2 (plperic dor 3. (4 (2
g )dl Ciﬂ og@r%%@o@'l ’?gﬂ?@ﬁ Cg%%*gﬁ'[éﬂy L%{‘gf genef)%lp Zgile]rur_el 0} - 3- [ 4- (
(S)-2-{3- [@)(WC(EMWMIbrmPZGyﬂBmm@)pbaMM J3-B-methbeyibiperydinasiei do} - 3- [ 4- (2,

6- dichloro en ropionic acid 20
(S)-3-[4- (czargo eBV %ﬁ%ﬁﬁ%‘ﬁghen;l ]- 2|- [ 3- (2- phenyl ani nophenyl ) ur ei do

] prog onigy- ZaEBI-[d—(G?éleéxyMp&pr(chbaaﬁdyn-E(-ﬁlethoxyphenyl]ureido}-3—[4—(2,6-
6- Di chl or oclﬂgmg%yl am no) phenyl ] - 2-[ 3- (2- phenyl am nophenyl ) urei do] propionic
acid
benzoylamino)phenyllpropionic acid methyl ester
(S)-2-{3-[2-(Cyclohexylisopropylcarbamoyl)-5-methoxyphenyiJureido}-3-{4-(2,6-
dichloro benzoylamino}phenyllpropionic acid
20 (S)-3-[4-(2,6-Dichiorobenzoylamino)phényl]—2-[3—(2—phenylaminophenyl)ureido]
propionic acid methyl ester
(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-[3-(2-phenylaminophenyljureido]
propionic acid _ ’ _
(S)-2-{3-(4-Benzenesulfonylphenyljureido]-3-[4-(2,6-dichlorobenzoylamino)phenyl]
25 propionic acid methyl ester
(8)-2-{3-(4- Benzenesulfony|phenyl)urerdo] -3-[4-(2,6-dichlorobenzoylamino)phenyl]
propionic acid
(S)-3-[4-(2,6- Dichlorobenzoylarhino)phenyl]-Z-{S—[4—(4—nitrobenzenesulfonyl)phenyl]
ureido}propionic acid methyl ester '
30




b (S) 2- [3 (4 Benzenesulfony| phenyl)urel do] 3 [4- (2 6- dl chI orobenzoyl am

3".--'lno)phenyl] 25 propionic acid nethyl ester

e B R oratE oro enz

7'{(8) 2-13-.(4-Benzenesul fonyl. phenyl )ureido] - 3 [ 4- (2 6 di chI orobenzoyl ami - i
- no) phenyl ] proplonlc aci-d . S & s
- (S)- 8- [4 (2, 6-Di chl or obenzoyl ani-no) phenyl ] -2-{3-[ 4- (4 ni trobenzenesul fonyI ) o
~phenyl] - -urei do} propi oni ¢ acid methyl ester 30 19 July 2005 13 : o

- (S)-3-[4- (@)@[@r@tﬂ-@p@bmﬁzmmymmlmmpmmﬂ3 [2-(4—3+tr[ouer(z¢nasmmmmewpsu| fonyl) :
- phenyl] u c acid - . ‘
- (S)=3-[4- B%E%%}r%ﬁgkg gnzoyl ami no)phenyl] 2- {3 [2 (4 met hyI p| perazi ne-1-

~ -car b_onyl ) Médﬁlﬂ-@lcﬁompmm)phmnm {B8-[2-(4-methylpiperazine-1-carbonyl) :
'(S)-2-{3'[ §H yIrrethylsulfam)yl)phenyl]ureldo} 3 [4-(2, 6d|c o

‘hloro bené e‘(rggﬁnﬁ)é,r‘lj% pﬁag écrjopl onic acid - '

(S)-3-[%- ((asﬁa- enBauymmmmw ﬂmempspmw)bhaﬂmmcm}{semm@pﬂ@mora yl met hyl )su. |

I fanoyl i.do |on|caC|d S)-3-14-(2
"l Q%B%/[a%” %’ﬂ% 3. (2- éhl}nyl ‘[sul garmyl phenyl )"

| g .l(Jr )el do][ pr ?tﬂ)dpﬂdrqz@(—:[Dxdtri?robenzoy!amlrllc; phenyl]- 2h(3ﬁ2-[(thl?jprien-2 {lme’éhyl)sulfamoyt]
(95).-2-] 3- n on eny 3rretyure|03 2,
- 6-di-chl- oroffz)'b @W' 0391}?9{%'3%1’%@ yI ]propionic acid. =
L (9)-2-(3- (29-Be{n-z(yf6€lacﬂﬁaﬁbyd]zmlyaﬁyl’uc))ptﬁeﬂyl}i&}[é&&?-{pﬁer(y&uﬁaﬂb?ibh@fmbenZ0y| am nO)
. phenyl ropl c acid 1
S (9)-2- % BRSPS r banoy! phenyl ) ur ei do] - 3- 4- ( 2, 6- di chl or obenzoyl

~am no) phené,ﬂ)-]ZﬁBQWB@nz@eamf@y(oﬁénﬁ};ﬁ-ﬁneﬂﬂ/lureldo -3-[4-(2,8-dichlorobenzoyl
6- Di-chl orobenzo I gﬁpaop)d?'nc acyé] 2-[3- (2 phenyl car bam)yl phenyl )

"-ureldo]pro

(S)-2-{3- [@@@thexmmmwmwmwwem dhumienodé&z@‘ra[nﬂncﬁ :
- -6-di chl or %enziml B% §1 no)-phenyl ] pr opi oni ¢ aci d -
(S) - 2-( 3- (B EIORRRIS AEYr bamoy| phenyl ) ur ei do] - 3- [ 4-( 2, 6- di chl orobenzoyl ani n_

~0) - phenyl (Speqpi( MyCioB@iy&a(b%)no@lp[hén;(l)&re:do ]-3-[4-(2,8-dichlorobenzoyl |

6-Di chl. orobenzo | a heny|]-2-{3-[2,4-dichl or o- 6- (cycl ohexyl net hyI
~car bam)yl) %fu%] Oé)ﬁff onic.acid 25

o (9)-2-{3 [(&43@@ ekmmydaraeérlzww@aﬁwﬁéylyq 2@3wbﬁ%ywhmyﬁdywh@hﬁlp} 3- [4 (2 6- dl*'; -
o -:Chl orq .'ureldo]prop«onlc acid _ . . _ S
_ _ E ( »2-{3-[2 (CyclohexyimethyIcarbamoy!)phenyi]ur81do}-3-[4-(2 B—dlchlorobenzoyl :
o 20 f"amano)pheny!}prop:onlc acid _. - e . &
[ (S)}2-3-(2- tert-Butyicarbamoy[phenyl)ureldo} 3 {4—(2 G-dichlorobenzoyiamlno) e
pheny!]proplomc acid - ' : L RN :
| . (S)-3-4-(2, 6-D|chIorobenzoylammo)phenyi} -2- {3 [2 4 dlchloro—ﬁ (cyclohexyimethyl
) o _carbamoyI)phenyi}ureldo}proplon|c acid s o
o 25___ (S)-2-{3-[2 (Cyclohexy!methylcarbameyl)-6~methylphenyl]urexdo} 3-{4 (2 6—d|chl0ro. ..
" benzoylamlno)phenyllpropmnlc acid ‘ - C : EERET
(S)y-2-3-{2- (Cyciohexylmethyicarbamoyl)phenyl] 3—methy|ure|do}-3 [4—(2 &- dlch[oro-':_ . FERE
_benzoylamino)phenyi]proplomc acid methyl ester = 2 L cl e
L | {S)-2-{3-[2- (Cyc[ohexylmethy[carbamoyt)phenyi] 3-methyiure:do} 3 [4 (2 6 dichloro_ o |
a0 benzoylamino)phenyflpropionic acid L
o - (S)-2-{3- (2 Benzenesulfonylphenyl)ureido] 3. [4 (2 6- d|chIorobenzoylam:no)phenyl] o
2 7_ - propionic acid methyl ester o o ‘ _
(8)-2- [3 -{2- Benzenesulfonylpheny{)ureldo] 3 -[4- (2-,6-dich[orObenzdylamino)phenyl]
~ propionicacid . SR = ’
o _' 35 (S)3-[4-(2, 8- chhlorobenzoyiammo phenyl]—Z {3 {2 (plpendme 1 suifony!)pheny!]
' .-'UI'EIdO}pfOpIOﬂIC aC|d methyl ester _ ' Lo '




..'---'-‘benzoyl am no) phenyl j pr opl onic acid -

(92205715 Oyc Bhexyl met hyl car banoy! ) phenyl] - 3- methyl ur13Jd‘B§2°95[4 (2 B
~ .6-dichloro benzoyl ani no)phenyi] propionic acid methyl ester
(9)-2- {3 [2-(Cycl ohexyl net hyl car banoyl Jiphenyl | - 3- met hyl ur ei do} 3- [4 (2 6 di -

E chloro ~ 30 benzoyl am no) phenyf | propionic aci.d

o (S) 2-[ 3-(2-Benzenesul f onyl phenyl) ur ei do] - 3- ( 4- ('2 6 d
=i chl or obenfDy-4reRdyighierpehzoyviamn)oneny] '@C{ﬁfﬂZﬁmt’ﬁWn&e${seirf0nyl)phenyl]
L (9)- 2- 3- (gre%%%gﬂgﬁy LEgny! phenyl ) ureidoj-3-[4-(2,

~-B-dichlor obenzoy am no) phenyl]. propionic acid 35

weoGedi-ehl-oro

C(9)-3-[4- (Bl aﬁCmi@‘t%mmfhmnlfamw]rmnwi]prequ}%[[zﬁz(q@mpm:rodenmyl sui fonyl )p' | _
~h | t 19 July 2005 14
| (E?ysl[4“2%"”@9%8%%5’9%%&?%9? Y REny ] - 2o (315 (ot per i ne- T

-sul f ony| ) phenipHp- (CM@IQX@WIMBLﬂ)‘amoyIMBniyi]ureldo}- -[4-(2, 6-d|chlorobenzoyl

(S)-2-{3- (%ﬂ Qg)(ﬁ Rﬂ@%‘d&f{éﬁ bsulfam)yf)phenyl]urel do}-3-[4-(2;.
enz mmno

enyl-] propi onic aci d methyl ester 5- :
(9-2:43 [@(Z@@@%mewwe@ul -B-r(Rye- )jlphﬂembbﬂ?my@rdﬁé)pﬁerﬁyﬂp(c%mﬁn&|a@ial or oben -

o fgll 5. thn ?g&e@g‘e&){ J-propioni.c acid

i-onic. aci d{S) +2E[BN§'14Beesyim'nenyi ureide]-3-[4-(2,6-dichlorobenzoylamino)phenyl]propionic acid

- S) 2: 03 (C?S')%%Q%XE%&Q&%H r?zog}%]mmo);ghen(/l%Q% %—pﬁenylsu%any%ﬁ-}/enymjrg d)of)henyl ] pr Op' S |

. onic acid

(9)-3-T4- (mpﬁremcahzkio*neibﬂ@ttyl am no) phenyl ] - 2- [3 (2- phenyl sul fanyl phenyl )ure'_'

o0l ol or oSBT SR PR e PRI gPe: o

- 'propi oni ¢ @opidnic acid

O sk e e AP S o e

(S)- 2- (8- [richlbenyPrpibreibad obenzenesul fonyl ) phenyl ] ur ei do}- 3- [4- (2, 6-dich

I( g; OgeFCZ*}O{ égg;é]@e@ ?é‘ﬁ;?B'E’?%'éﬁ%n%\(éa'aﬁ’@ﬁ%fbeUY'M%fS?} %IT@?Q‘CBIOB@EH?W obenzoy o
*'_lam no)  pmeng)bhamdpiopiung: @dd d met hyl . ester. 20 -

: I( g?’n ﬁog 3-( %)323??%Eg%uegﬁis%%gg?%cﬁor%{:ﬁgnyﬁu eld)o}jéﬂ ?ﬁ)ls dlchuoroéenzoy!g}n%gl orol?enzoy s
LT e phenyl propionlc acid methyi ester L ' g S
: 20 {S)- 2-[3 (2- Benzenesulfonyl—S-chIorophenyi)ureldo] 3- 4 (2 6-d|chlorobenzoylammo) . | L
~ phenyllpropionic acid R : R
- {S)-2-{3-[2,4- leromo—G (cyclohexyimethylcarbamoyi)pheny[]ureldo}—B -{4- (2 8- d:chloro
L benzoyIamlno)pheny!]proptonlc acid methyl ester ' SR o
(224 Dlbromo-6-(cyc!ohexyimethylcarbamoy!)phenyl]ureido} 3 [4 (26dichioro.
e 250 _-__benzoyfamlno)phenyl]propiomc aad T T S
_ . {S)-3-[4-(2,6- Dlchiorobenzoyiammo)phenyl] -2-{3~ [2 (toluene—4 sulfonyi) 5-t_riﬂu0ro
; methy!phenyl]urerdo}propsomc acid methyl ester o - : -
L - (S)-3-4-(2,6- D|ch!orobenzoyiam1no)phenyi]-2 -{3- {2—{toluene-4 suifonyi) 5- tnﬂuoro : |
_ I_ - mEthY'Ph6ﬂy!]Ure’dO}Proplomc acid | L s o
' 30 (8)-2-{3-[2-Chloro-5- (toiuene 4—sulfonyi)pheny!]ure{do}—S [4- (2 6 dichlorobenzoytammo)‘ . |
‘ phenyl]prOpuonlc acid methyl ester : - . _ .
o (S) 2-{3-{2-Chioro-5- (toluene 4-sulfony|)phenyl]ureudo} 3- [4—(2 6 dlchlorobenzoylamme) _'
pheny!]proplomc acsd ' o L S S S
| - (8)-2-{3-[5- Chioro-2- (2 S- d:methoxybenzenesuIfonyi)pheny!]ureldo} 3 [4 2 6 dlchioro
33 benzoy[ammo)phenyl]proplonlc acid methyl ester- FRRTRE : _ .
E. (8 -2-{3-[5-Chloro-2- -(2,5- dmethoxybenzenesulfony!)pheny! ureido}- [4-(2;6~dichlof0' .
| benzoylammo)phenyl]propmmc acid R e

phenyl ) ur ei do] - 3- '[ 4-(2, 6- di chl orobenzoyl ami no) phenyl ] prop_'-,'




~6-dichlroro -benzoyl am no) phenyl ] propionic acid methyl est

(S) 2- {3 [2 4- D|brorm 6- (cyclohexyl et hyl carbarmyl)phenylig@ o '-'3'['4 (2,
513-[2, 4-D

“*lbronD 6- (cyclohexylnethylcarbanoyl)phenyl]ureldo} [4 (2 dlchloro 25

= benzoyl ani no) phenyl ] propionic. acid (9S)- 13-14-(2,

~5-di meth ox

. 6-Di chl-orobenzoyl am no) phenyl] - 2- {3-[ 2- (t ol uene- 4 suI fonyl) 5- tr|fI uoro .
~ net hyl phen ioni¢c acid nethyl ester 3-14 o
- 6-Di chlor o%é)]rg'a? %ﬁ%’ﬁ&ygﬁiéfﬁwwyﬂém{%w LZe'(j"Po’i (felde- ﬂ'ﬁ 'qubéﬁWY}a”BnQ thﬂ/l}oro S
net hyl phenwkdp@n@mﬁme efec acid 30 '
(S)-2-{3- [ ChI 01 0- 5- t-ol uene- 4- sulfonyl)phenzee]rurel do) - 4 (2, 6-dichl orob
_enzoyl ani n zépwlfgwl;gyng@r%ylpﬁg@tﬁ%s @sé/ dichlorobenzoy ammo)phenyl] o
- (9)-=2-{3- (grc@mnm&,@ (tol uene- 4- sulfonyl)phenyl]urel do}-3-[4-(2,
6- dICh| orobenzo | am no) phenyl ] propi onic acid (S)-2-{3-[5-Chloro-2-(2,
E% Zeoprpiopiiepyuieideld 2 8- qimefrxebiohert-byprogsnic g
benzoyl am @gbmﬁwle};mopl oni ¢ acid nethyl ester (S)-2-{3-[5-Chl oro 2 (2 A
--5-di-nmet-hoxybenzenesul 1 onyl ) phenyl L, urei-do}-3-(4-(2,6-dichloro— -~ S
‘benzoyl ani %@) iveldyBqrErofsiubenyerheoytraido] ;ﬁz(%/ﬁ 2008thoxgiphenyi- 4—Y1)PFODIONC
- (S)-2-]3- (gclgenzenesulfonyl pyridin-3-yl)ureido]-3-[4-(2, :6-d |ch _
& orobenzoyl am no@: henyl] - propionic. acid nethyl ester s
U (9)-2-[3- (gettz @Qﬁfﬁ@fﬁwfﬁm"dﬁmb@y@Emmoélf‘@o]/f}-3={{3-42-(£29®dmeeh$miﬂoojdEnzoyI am
i no).phepy! :
(S)- 2-%] EheégL%ﬁgsdﬁ?‘%ch’ﬁ%eth'S?t&rdo]-s (2", 6"-di met hoxybi phenyl -4-ylyp -
ropionic h’%)r?d{%& ﬁﬁlcm@@md(r@ -carpay)amBeinnenyl 2-{3-[2-(piperidine- 1-sulfonyl) R

~ul-fonyl phepyd Bigd di met hoxybi phenyl - 4-yl ) propi oni.c acid S
LSy -3-{4- [?W%Hlu ﬁ?](’)-?%mgga ?ne 4- car bonyl yami no] phenyl } - 2- { 3-[ 2: ( pi pendl ne .

o sul fonyszf{s (5 hiarerty ) mietsypireope Lo iemuisto- B4 5-dichiors

973 L Lot ehbaraiddiney dsachondt kmhaokgpeny ) 2. (5 L2 (plperidin -
- 5-di methox @r@dﬁ&mrﬁ&ﬁl@@mwkybﬁn@emyLfcamy{)nhqr(yﬂureﬁioéiﬁe{m[(@rsedxchtoro S
- E’é;' ARt dokabe i o L R RPRIER
' d| Ch| oro (S)-2-{3-{2-{Cyclohexylmethylsulfamoyl)phenyljureido}-3-{4- [(3 5-drchloropyrld1ne-4- P e
' carbonyl)ammo]phenyl}propionlc acid methyl ester - : o
L (S)-2-{3-[2- (Cyclohexyimethylsuifamoyl)phenyl]ureldo} 3-{4—{(3 5- dlchloropyrldme~4- '
" 20 carbonyl)amino]phenylfpropionic acid TR S
T (S)2 a2 Benzenesulfonyi- 5-chioropheny[}urezdo} 3-{4—{(3 5-dichloropyr1dme—4- R
_ :carbonyl}amlno]phenyl}propiomc acid methy! ester N ' “
PR (S)-2-[3-(2- Benzenesulfonyi 5—chlorophenyl)ure:do] -{4—[(3,5fdich!oropy_ridine-4-_ _
} " ' carbonyf)ammo]phenyl}propionlcacnd o : T N _ S
23 - (S)2-3- (2~Benzenesulfony[phenyl)urado] 3-{4 [(3 S-dlchloropyndlne 4- carbonyi) ' i ." -
' o -_'amlno]phenyl}propnonxc ac:d methyl ester ' AR S R
- {8)-2-[3-(2- BenzenesuIfonyiphenyl)ure:do]— -{4—{ 3 S-dxchIoro;ayndme-é&-carbonyl)
_,-'amlno]phenyl}proptonic acid . . e
_ | (S)-3-{4-(2,6- Dlchiorobenzoyiamtno)phenyl] 2-{3 [2- (toluene—4—su!fony1)pyrndm 3- B |
HE 30, yl]UI'EIdO}pI’OpiOﬂIC acid methyl ester ' o A o
o ( 3—[4-(2 8- Dichlorobenzoylammo pheny[]—Z—{S [2 (toluene-4 suifonyl)pyrrdm 3- e
: yllureido}propionic acid S _ . SR
__ e _' (S)2-{3-[2- (4—Chlorobenzenesu!fonyl)pyrldln 3- yi]ure:do} -3- [4 (2 G-dlchlorobenzoyl
R =_':‘-_'j5‘_ammo)pheny[}propiomc acid methyt ester : s T
S350 (S)-24{3-[2-(4- Chiorobenzenesuifonyl)pyrldm-S y[]ureldo}- [4-(2;6<d'ichior¢beri_zoy|',' o
: - amino)phenylpropionic acid . . - : RS s




;,'_'..""pyrl d| ne- 4- car bonyl )am noj phenyl }propl oni¢ acid L ] '
©(S)-2-{-3-[2-(Cycl ohexyl net hyl sul f anoyl ) phenyl ] ur ei do} 31{94!U1V(2§05

B chl.or opyri di.ne-4-" carbonyl)ani no] phenyl }propl oni.cacid nethyl: ester:

( S) 2-{3-[2-(Cycl ohexyl met hyl sul f anoyl )iphenyl ]. .
- ureido}-3-{4-[(3,5-dichloropyridine-4- 20 carbonyl )am noI phenyl I prop| onl c o
- acid (S)-2-[3-(2-Benzenesu | fonyl -5-chl or ophenyl ) urei-do] - 3-{4-((3 _ :

_ 5-di chl or op3r3-dR&-Richiormbsorayiareine)nedy AErPH Pethis-Bicipesdinet L retfonyl) ester R

' (S) 2- (3- (gﬁg»@p ﬁ}}%éﬁ&glai:@ Sk E&glhenyl )urzgl do] 3-{4- ((3 5- dichl oropyrl d -

i'ne-4- car propi onr ¢ acid _
C(9)-2-[3 (£5) Hﬂ@rﬁe@@hbmhm@wm phary GEHI3P¢YIF-R- (5+;:@nchhda-0rs&1tﬁcynryn)dl ne 4- car.__._

(Y2l B R BR BB T L e o) - 3 [ (3,

~ 5-dichl E)rob%bfﬁ%dr{hbéﬁ—ﬁmhlmmlyir):lln-éhyﬁnmmmmmm}wp]fpmnﬂhﬁq&fmd1d (S) 3 [4 (2

S B BB i/ S I o o bt v e

 B-Dichlor ob%fez{ay(ea%nawwMﬂﬂ-memvlﬂwo?—s«whb(erﬁednéhiemfp?myh) pyr i idin-3-

Lyl d | or ob ffonyl d
YL e o) ARl e Ao oh S ek Sk oS e n el f’B?o)pPéL: c acid

et hyl est &)-236-( ZBenzyIphenyl 3—methyiureldo] -3-(4-{[1+(3,5-dichloropyridin-4- B
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(S) - 2- [ 3- (2- Benzenesul§ QY @)ENES iy neobe B:dikyI[ 2ydidaip harhgyciodlkg-G y| oxy)
phenyl%(gropl oni c acid nethyl ester
(S) - 2-18- (2- Benzenes @K@ phenyl ) ur ei do] - 3- [ 4- ([ 2, 7] napht hyri di n-1 -yl oxy)

20 phenyf propi OB} C aZ'isda E.%L &d(e)cﬁrka ﬂHer&dﬁMlﬁmﬁ defined above; or

i n-1-yl oxy) phen
urei dg} pr Q)Pon. )aC| w e@, hﬁyqlnglbgqpégllmngr}sls subst"{uteg%l gr,%hgrn o|]e substituents

(S)-3-14- :
i | [ l(J E,éd]@ﬁp'gﬁ%ﬁ :%Hsdla Cs?jgétlt&em)sphﬁﬁhth]miy 13- the- ¢ameartddifierett, suéf onyl , )

(S) - 2 [3 (EElB@ﬁéﬁpmwr) 3- met hyl ur ei do] - 3- [ 4- ([ 2, 7] napht hyni di n- 1- yl oxy) p

henyl ] 5 propi Ontﬁ aCtHé 4y IRRET a8 other than alk

yl and ~CO,R wherein R is a
(S)-Z-E%(Z Benz F%EB met hyl urei d 2,7
henyl] pr sisaight raa or cycllc alkyl%ffrom 1 to 7 carlgon éth I'napht hyri din-1-yloxy)p

(S)-2-[3-(2-Ben y t
24 30 yl)meth aﬁﬁ%%ﬁ% %\ngﬁ f‘éﬂg\rgbﬁgﬁﬁygt—ﬁ’f—( and fhb ), &rﬁhlmhgwlepyr i di n

(S)-2-[3- (zmmﬁlﬂmmgnlaz mqﬁw qovpis DY Rando1Q3: '{I&‘él CO(?é 5 BLR F6pyri din
-4~ yl) et Wg gﬁ}g&% Q?eﬂ’y d Hro0ps LR ifprRGisd A above when A is —CH- and the

S 3- I b
((é 55 | ring contamlng A is 2,5 su%gtrltut%gcga!e) PQ(%%YC(‘) anJre O&%))MR (3ur %Ieren}\ - (4-{ [ 1

is preferably hydrogen or Ciqalkyl, most preferably hydrogen. Most preferred
compounds according to proviso A are those wherein A is not -CH- and/or the ring
containing A is not 2 5-disubstituted. 1t is also preferred according to proviso A that
either p is 2 and one group Rb is in the 3, 4 or 6-position, or that p is O.

25 In proviso B above, Z is preferably represented by ~C(O)YOH or -C(O)OMe.

' In proviso C above, the substituent(s) on the ring containing A other than the
substituent —L1-R1 are preferably a halogen or a group -ORe, -OH or -CFs, in
particular a chlorine, bromine or -OMe group. '

Compounds according to proviso (D) are, for example, useful in the treatment
30 and prevention of inflammatory bowel disease.

‘ In this embodiment, the compounds of the invention may fulfill some or all of
the requirements A to D above. .Thus, in this embodiment the compounds of the
invention can have requirements A and B, Aand C,Aand D, Band C,Band D, C

andD, A BandC,A BandD,C,BandDorA B, CandD.
35 The present invention also provides processes for preparing a compound of
- the invention. Thus a compound of Formula [ in which Z is a ~COOH group may be

obtained by hydrolysis of an ester of formula (lI):



-di chl oropyri di n-4-yl ) met hanoyl ] am no} phenyl ) propi onic acid Hﬁ's.;}’h%d ester 35
(S) - 2-{3-[ 2- (Cycl ohexyl net hyl car banmoyl ) phenyl ] - 3- et hyl t hi 6 -3 (4-{[1
-(3,5- dichloropyridin-4-yl)nethanoyl ];am no} phenyl ) propionic acid 19 July
2005 20 -
(S)-3-(4-{[1-(3, 5- Di chl or opyri di n- 4- yI)rrethanoyI]am no} phenyl)-2-{3-[ 2- (p|p
eridine-1 sul fonyl)phenyl]thi ourelﬂg}gtiopl onic acid and pharmaceutically
acceptabl e salts thereof. In one e ment of the invention, Rl, R2, R5,
L1, L2, W Z, Ra, Rb, Rc 5 Rd, I?gb an e as defined above, with the
provi so that either: A) ]1{5 aérg he ring containing Ais 2,5 -
di substituted, then L2 is 9 sﬁﬁen; bond, -0- -N(Rc)-, -(OCO
or-0C(O-; and ii) when A arWth' ing containing Ais 2,5
di substituted and L2 is ;- R5 may no ¢1. 6al kyl , cycl oal kyl or

@) , Wherein Rd is as

cycl oal kyl -C1. 10 4al kyl’; "or B) Z is.a gr
defi ned above; or - C) when the ring“veontai Arl’S Substituted by one or

~ror-e substituent’s ot her than L1-Rl, said substituént(s), which may be the.

e ot hanvhFRT 5 i feq BREERESH HR TR that R nbcRRept ¥ RI- L1 | =

ot her than¥ erern s a ai ght, br anched or &xcl ic

al kyl of from 1Th@ hydrolysisamayabe perfornest w@g)regthenaﬂ B‘F‘%\Pir%b A5G Ghen A
is -CH and t [ S t gghi ,ﬁh@n digsgigm not a
coval ent bB’Pld ”rg cﬁflo%aa‘top X 6%@0-% bé&(‘%h é@%frhdrh' O - o pr;%tf’tl
preferred gydw:aae LiB am mmusmrgambo&wenmmwl%lch@ﬁ 'ﬁﬁ@af“ﬂe "ol ng

containing Ais 2,5 dis ti.tut inth@her ei n
Re is pretesisapiroiungny P&g@\ﬁeh]ﬁ é@fgﬁ@ﬁt%ﬂ%‘% pre b: Qg{édgg)en Most
preferred -£QMRPURIS paRMsH Y ahoagld osuchoaso\taﬂh@rtoaro&g@ awi’-br’ﬂ@ﬁ rﬁea?’f‘P@, iBot - CH
and/or the ring containin A%lls not 2,5-disubstituted. It is also
preferred pedeiead rﬂjr?%“ﬁﬁ rg A that either p is 2 and one roufp Rois in
the 3, 4 or 6-pesichd eNforMulat MRtwieren R2 is2H, taypreopiepared tibipagtionzof the

preferably represente r -C(OOwe. In proviso C above, the
subst i ﬂQlenFPE?SR?ﬁdPE@"?'P%Qffggﬁ%iag_m?ng A other than the substituent -L1-R1
are preferably a halogen or a aHeup oRd-OH or -CF3, in particular a
chl orine, brom ne or -QOWe group.

Lz/RS

@d

of a salt thereof with a corresponding isocyanate wherein W is O or isothiocyanate
wherein W is 8 of formula {IV):
Ri-L; N=C=W
®yp ) |
15 The reaction may be carried out under standard conditions for this type of
reaction. The reaction is preferably performed in an inert organic solvent such as
dichloromethane, acetonitrile, toluene, dioxane, tetrahydrofuran, diethyl ethef at a
temperature of from room temperature to 50°C.

When the isocyanate or isothiocyanate of formula (V) is not commercially

20 available, these compounds could be prepared by standard conditions freating the

corresponding amine (V).




-@onpounds according to proviso (D) are, for exanple, useful ip_t
treatment 30 and prevention of inflammatory bowel di seasé?‘jf‘&%oﬂgs

enbodi nent, the conpounds of the inverg)on may fulfill some or all of the
requirenents A to D above. Thus, in this enbodiment the conpounds of the

I nvention can have requirenents A and B, Aand C A and D, B and C, B and
Db C and D, A Band C A Band P C BNHd Dor A B Cand D 35 The
present invention also provides prog for preparing a conmpound of the
invention. Thus a conpound of Fornula I | n which Zis a -COOH group may be
obt ai ned by hydrol ysis of an ester mula (11): 19 July 2005 21 R2 H
RI-L1 NYNCOORd AWV RP 1L 2 re(RY is defined as above with the
exception that Rd is not hydrogen. The hydrolysis may be performed using

ei ther an wigh giphosgenbadiphabgeaeditoggererorithiepesigene iothereresense cBA®APE e a base

such as lithium,. L um Ofr,. ' . ' i i
o vent  mi S8 GBAeNen BT Bl AL bifebRapR SR AT BT N,
- di-oxane - at orgatie gpReat such asfichfcoomaeha, dettadydrofurant diexangadiethyetaen 9. -

hydrolysis in an acid.such _.a rifl t i€l ' [ ”
perforrid A2 HBIFCHR VrgtcﬁP}aﬁc@lfpgtggrsggg'ﬁtoéru%ﬁlgglcmow,&rﬁm%teali%nRIZSi s H may
be prepar edniperdtarcdfifeom OC fols®°C10 corresponding amne of formula (I11):

wherein Wi s o Grerseot ol Esaerorive 18 BRRRREMISRN TR | e

i W corresponding amine (VI):

~ R2
R1-L, NIH
T
(VD
Rb)p

10 with isocyanates wherein W is O or isothiocyanates wherein Wis S of formula (V):
W=C=N COORd

_R5
Ly

%d(

The reaction between the amine (VI) and the isocyanate or isothiocyanate
(VIl) may be carried out in an inert organic solvent such as dichioromethane,
acetonitrile, dioxane, tetrahydrofuran, toluene, e.g. at a temperature of from room

15 temperature to 130°C.
The isocyanate or isothiocyanate of formula (VIl) may be obtained by reacting
a corresponding amine (lll) 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 di'chloromethane, tetrahydrofuran, dioxane at a
20  temperature of from 0°C to room temperature. Alternatively the isothiocyanate may
be prepared by reacting a corrésponding amine (ll) with thiophosgene in the
presence of a base such as sodium bicarbonate, triethylamine, e.g. in an aqueous
~mixture of solvents such as chloroform, dioxane, tetrahydrofuran, e.g. at a

temperature of from 0°C to room temperature. -




‘A (Ro)p OV) 15 The reaction may be carried out under standard c. Itions
for this type of reaction. The reaction is preferably per%d&hb?g{bgn an
inert organic solvent such as dichlorzgrethane, acetonitrile, toluene,

di oxane, tetrahydrofuran, diethyl ether at a tenperature of fromroom
tenperature to 50C. Wen the isocyanate or isothiocyanate of formila (I1V)
|ts ngt gom"re(rjpi.antéryativ%@, aastarh adfl lormuinedld meypsumiepaceslibd wacirephrte’l by
standard condi tions treating the corresponding anne : 19 July 2005 22
RL-Li NH2 COATERPOLHRY ATV Btriphosgene, di phosgene, phf);/)gene or Y

t hi ophosgene, in the presence @jNa baseRdsuch as triethyl am ne,

di i sopropyl et hyl-am ne, sodi um bi cﬁ{ﬁonat e e.g. in an inert organic solvent
such as dichl oronet hane, tetrahydrefuran, dioxane, diethyl ether, e.g. 5 or
an aqueous mi xture of a hal ogenat ed~sgfvent such as chloroform e.g. at a
tenperature of fromOC to 80C. Estersg ormula (I1) may alternatively be
prepared by reaction of the corr ordi pg~an.Beé (VI): R2 R1-L1 NH

----\IA-;/o](-V!---)- V&Rb)g -1](3 ¥Mt-h- :-so?yanat es eréin Wi s O or isot hi ocyanat es’ o
erein I S o] ormula (VII): -C=N COORd V (VN LT ction
bet ween t hwithdheecaresponging taﬁlé'zer %’Xﬁﬁn’gl?eprtﬁfe'?c?ofi?it@%ﬁ%%ee d"?@?é maly be

ggre[ i)ﬁidst ?:thieciﬁhgié%bxd;dﬁn:ért tdétﬁ-&ﬁ#?]i g;iii‘ﬁ?dia\'?.@l& antr ha asask chlichr ot thiethglamine,
fromroom diis’opropylethyléming, I:r)I%U}/scra lur%‘l”b?cna’rbcgnoalteu %.ng? ’us%’ggein i%(t-:-rt %réa%ri’g)g&%nw e of
such as dichloromethane, tetrahydrofuran, dioxane, diethyi ether, toluene, e.g. at a
temperature of from 0°C to 100°C.
Additionally, an amine of formula (V1) can also be derivatized to form a urea
10 by reaction of amine (V1) with 4-nitrophenyl chloroformate in an inert solvent, such as
dichloromethane, at a temperature of from — 25°C to about 0°C. Treatment of the
resulting cérbamate with an excess of a base, such as triethylamine, followed by
addition of amine (lil) provides the corresponding ester of formula (1f).
Alternatively, in another method for preparing ureas, an amine of formula (i)

15  is added to a carbamyl chloride (1)():

I
RI1-L; N Cl
A
DR
Rb)p X

in an inert organic solvent, éuch as dichloromethane, acetonitrile, tetrahydofuran, e.g.
at a temperature of from room temperature to 70°C.
Carbamyl chlorides of formula (IX) may be obtained by reacting the
20 cotresponding amine (VI), wherein R2 is other than H, with triphdsgene, diphosgene
or phosgene in the presence of a base such as triethylamine, diisopropylethylamine,
DBU, e.g. in an inert organic solvent such as dichloromethane, tetrahydrofuran or
dioxane at a temperature of from 0°C to 80°C.
Amines of formula (V1) and (VIil), wherein R2 is not H, could be prepared from
25  the corresponding amines of formula (V) and (lil) respectively by alkylation using the
corresponding halide, sulphOnaté, sulphate derivative, e.g. preferably in an inert
organic solvent such as toluene, dioxane, tetrahydfofuran, acetbne, methyi isobutyl
ketone, dimethylformamide, e.g. and in the presence of a base such as triethylamine,




15 tenperature to 130C. The isocyanate or isothiocyanate of lﬁ’?rﬂw a (vil)
may be obtained by reacting a corresponding amne (Il11) i hosgene,
di phosgene or phosgene in the presencel of a base such as triethyl an ne,

‘di i sopropyl ethyl anine, DBU, e.g. in an inert organic solvent such as

di chl or onet hane, tetrahydrofuran, dioxane at a 20 tenperature of fromOC to
r oom t enpefiigbpropylethllamineat DB, y potassiumotcartoogtenasasivray hydexige.e pEEEE by
reacti-ng a corresponding ann I Wi th ' d ; nce of
base. Sueutde g Bt &t o b ARSRAE 8 dSic) AbRaifIgEs

m xture of -8QdNENISyISA bracess oaldbeused dmplaying theetarespandifgialdehyde g. at a

tenperature of fromOC to roomtenperatyure. ,19 At - ;

Al t er nat i V@19, 8 e PEghydrige, ¢ E)cf‘rmﬁxénﬁq ) S Wbé”?ﬁ%%&g%%ggdéid}e eact i?%rc]ilug} t he

cor r esgondiyadosdrbRgRirdk ! lih: aH2bivex®Rdch (&4 | JichiZgrometiareh eacsdonee s pthaddlng ami ne

(VI) in the presence of triphosgen di phosgene, . .5 t.hi '

car bonyl dﬂﬁ‘gf\‘aﬂgz ) I"éetﬁiﬁﬂ"t@f‘g'ﬁ@iﬁ* 4 B@g??qee?efhm 3?# n‘%@érg RaCSAERS 59&1

~di i sopropylebhykagias « 1eRbkraRRE brmdriresh banpdretues B:8ISI ng an inert organic -
sol vent such as dichioronethane, tetrahydrofyran cﬂ%anq di tgxldet her,

tol uene, e.g. atmipestolfigrauia () dhyrare Nohe Bc‘ilgo?’ia' PO PR TRIENH  ami ne

of formul ab)&g\éldﬁc %f%é%@%pﬁrﬁiﬁ?’ﬂi‘c&%ﬁﬂvémef&fdﬁn@lal{lﬁ(ﬁa 10 by reaction of

t - enyl ¢

amne (V) nitrop hli orof ormate in an inert solvent, such as

di chi oronet hane, at a tenperature of from0+ 25C to about OC. Treatnent of
the resulting carbamate wth ampiexcess ofla base, such as triethylanine,
followed by addition of amne (111 'I&e@‘che correspondi ng ester of
formula (11).”" Alternatively, in anofher |rrethod for preparing ureas, an
amne of forrmula (111) 15 is added canbanyl chloride (1X): R2

Rl-La',, NCI O (Rb)P in an iner(Rbinrganic le vent, such as di chl oronet hane,

aceton]i()tri | e, tetrahydofuran, e.q. . at a tenperature of from r.oom
t enper at ur for examole. b;y catalytic hydroggnation using h;rfgl)‘ogen In t%e presence of a metal

catalyst, for example palladium on charcoal, Raney-Ni® in a solvent such as
methanol, ethanol, ethyl acetate, tetrahydrofuran, e.g. or by chemical reduction_ using
- a metal such as, tin, iron, zinc, in the presence, in some cases, of an acid such as '
15  hydrochloric acid, ammonium chioride, e.g. |

The nitro derivatives of formuta (X) are either commercially availabie or known
compounds or may be prepared from known starting materials by use of analogous
processes to those used for the preparation of the known compounds.

Thus in an Example, a compound of formula (XI):

R1\
N—L, Qe
7 +
Rc N\. O—
20 Rb Xi)
wherein Xa is -CO- or -80,-, can be prepared:.
. Hal—Xa _ ﬁ+
N\O_
Rb (Xi1)

by reaction of the c'orresponding haloderivative (XID) with the cot_‘responding amine of

formula (XIH):




pr-ocess -cou

. Carbanyl chlorides of formula (1X) may be obtained by reacting, the 20

corresponding amine (VI), wherein R2 is other than H, w tHS%tJdipHESgene,
di phosgene or phosgene in the presencg of a base such as triethyl am ne,

“diisopropylethylamne, DBU, e.g. in an inert organic solvent such as

di chl oronet hane, tetrahydrofuran or dioxane at a tenperature of fromOCto
80C. Am nes of formula (VI) and (VIRM), wherein R2 is not H could be
prepared from 25 the corresponding anyges of formula (V) and (I11)
respectively by al kyl ation using the /correspondlng hal i de, sul phonate,

sul phate derivative, e.g. preferabl R q@ﬂ inert organic solvent such as

t ol uene, dioxane, tetrahydrofuran, ace{ nmet hyl i1sobutyl ketone,

di et hyl f qf ﬁﬁgca%r% dégﬂg@gbweesenc’e of a base such as

triethyl am ne, di 1 sopropyl et hyl am ne, ot assi um
carbonate, sodiThis rgasm@xmm be esrrigsh owykl stenderd eongitiohs f%!' ﬂ'@ dYRg B e of

fromroom gggraggaw .?l f;refe%s 1§ TORAbINYE] ¥ arftineFtestyaiit w@ivahiyloat don

e use ng----t-- cortespondi-ng al-dehyde -and-a - -
bor ohydri dhthdromeﬁ)eaaplperwoeh tﬂtnahvcﬂra%@@rovawoﬁ@eaen@e ohra DIEE LiucE as

cyanobor o anol ,
rrgt hanol , r\if%&’kgﬁhél rh"??fﬁ'?wgtﬂglaﬁ] I'h the Bfrm sence o%‘%ﬁgﬁ cgﬁcfc@h%r‘m%grdghh
necessary, hyalimdide, ag.,at attermpaatute af framt08GpefBiCure of from room tenperature
to 80C. Am nes formul a fC v uld be
obtained by r é‘ﬁ{%’iﬁ%&iﬁ'%‘%""ﬁ%@"ﬁgg Fé(g%@r[\%?'hdgh ﬁl) Fo %Ig% t%j/gtﬁl QHL@&H %oéé)rrul a
(X): 0 RloHthindd &@staﬂ:ﬂarﬁlﬂohmtmm By»weaypdfdllusiration, ahestes ofifpnuigdHhearhe usi ng

char ool Feate wRessplir e Spfnt of Byl P Bhana e B ol 80 4TLTT o

tetrahydr %Um&@mper@xteﬁfprbyidelﬂwri:madspbming:pmmawwﬁmdg a netal such as, tin,

iron, zinc, CA%:I% %ﬁﬁéﬁgﬁﬁbam r?fO%BE u%sl ot @Hgteﬂﬂ?ﬁgfeghéﬂé(épmé\ﬁhlcl'?'é

S
hydrochlorlc a erivatives o# formul a

(X) are eid twazal@ rgf@rpcmay by obtenedl) stamlarﬂ comditionsdrgating the corraspyndieg
prepared fromk no grt i @g{éﬁﬁt erials by use of anal ogous processes to

t hose used"ﬁ"&ﬁ'd?’i’f@ ffaruliiE)of the known conpounds. Thus in an Exanpl e,
a conpound of forrrul a (Xl): R2 H
: | |
RI-L; N_. _N_ CN
Y
| w oG
=
(Rb)p XIV)

RS
Ly

15 .

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

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.

20 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)SOsz group, wherein
Rd and Re are as defined above, can be prepared by coupling a carboxylic acid of
25  Fomula (Il), wherein Rd is H, with an sulfonamide derivative of formula (XV):
c._.0

>
H\ Padhatia S

N° Rd

I
Re XV)




Rl NL O4 11+ Rc NO 20 Ro (XI) wherein Xa is -CO or -

SC2-, can be
prepared: Hal-Xa O | I+ NORb (XII) by reaction of the1%ﬁ%l3f%@]ﬁondi ng
hal oderivative (XIl) with the corresp®sding amine of forrmula (XI1): 19

“July 2005 25 RL NH Rc (XIIl1) wherein R and Rc are as defined above.

This reaction may be carried out by standard conditions for these type of
react i ons.whEnen Relartdi R afesaspdadined aboue, paddrsenvantiphal feuplingraongitignini ¢ sol vent

such as dichor %gﬁ@%%gg?acggﬁiigitjpgicaify:%y afHdOqufn%g‘ﬁ:ail-ﬂné\M?_dabﬁ{:‘r@nce of a

base such as tri I'i sopropy m ne, pyridi ne, potassium
car bonat e, resgeitaim sdoaglr oxagle, carhpdiimidesa t 8@Fr atrgpgentt feREd@zZEL1-50C.

Al ternatively,. u ' ' ' 5 MNE2
obt ai ned P TETRAYARTbrSREOMR terbRahiitpfoldePand Rt Coaiaep Y be
fornul § (Idaybaziimides indi0der batvery of ekerspleudiaydohexdrarbpdimide (BFfdNT43 n

th |, eth | . di . s " '
Cor  espondingrupmisaRysl REFvRe e, [0, o0 RS AReehaY! (Rl 72

—i-nt er-medi-atrewhheupiiig brométesh sizch s Nrehydroxyszotinimigde Ubhyrdigxybenasiazolted by -

oo A Thb R gy 65 oRPtc SR {8 EROAMG Macttin! This eSitoh Yo bitaP!

conducted by reacting an acid of Formula (Il), wherein Rd is H, with the coupling

10 reagent and the sulfonamide of formula (XV) 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 temperaturé. _

Alternatively, acids of Formula (II), wherein Rd is H, can be converted info an

15  acid halides using methods known per se, which is then coupled with a sulfonamide

derivative of formula (XV). This reaction is conducted in the presence of a suitable

base, by way of example, triethylamine, diisopropylethylamine, N-methy!morpholine,

sodium hydride, sodium hydroxide in a solvent such as dichloromethane,
tetrahydrofuran, dioxane, water, at temperature of from 0°C to 100°C.

20 Compounds of formula | in which Z is a -C(O)Rd group, wherein Rd is as

defined above, may be prepared by reacting a Weinreb type amide of formula (XVI):

R2

R1-L, N
T
(Rb)

P
(XVI)

an

/

Me

=

=(
7
8:0
2:\
o
&

RS

%

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

25 solvents for the reaction are apfotic organic solvents sﬁch as diethyl ether,
tetrahydrofuran, e.g. and at a temperature of from -78°C to room temperature. The

- Grignard reagent and the organolifhium reagent are either commercially available or
they can be prepared by methods well known in the art. For example, Rdli can be
prepared by freating an orgahic halide of formula RdX where X is a halo group with

30 - an organic base such as butyllithium.



-f W (Rb)P) 15 L2/ with sodi uma2|de or trlbutyltlna2|de |n ?
organi ¢ solvent such as dinethyl formam de, tol uene, xyl eng 200
‘tetrahydrofuran, e.g. in the presence,27i n sone cases, of an acid such as
ammonium chl oride, e.g. at a tenperature of fromroom tenperature to 140C.
20 Nitriles of fornula (XIV) nay be prepared fromthe corresponding primary -
am de by net hodsjeiﬁ peemides (&/1p caZ be Greparkd byetougling tReccafieRPOr@ingn i Ann.

- o0 N RIS ”°r@%£%%¢5°ﬁs Rt [FHERGES B B oo 0 1

prepared babupmigkrionen persar boxylic acid of 25 Fonula (11), wherein Rd is H,

ith | de d f f 1
\\Smufy zzigogu Zgna %’T‘E?W%{Q 3&&5"\{"&? \gﬁlﬁwgﬁl nedNagﬁ)%L\IFe ag%%e‘é%ﬁggrﬁmm °

coupl i By cipB@brespimding ThioGreaai forinala (X¥Etion is typical |y conducted using
wel | - known coupling reagents such as ar bodi i m des, BOP reagent
(benzotriazol -1- yloxytris(dinmeth 0) phosphoni.um hexaf | uor ophosphonat e)
-—-and-the like. -Suitable®-barbodii dele nclude, by way-of - -exanpl e,

di cycl ohexi | carbodiin de ( ~ _

di met hyl am nopr opyl ) - 3- et h{jl carpodi it de §( EDC) and the like. Additionally,
wel |l  known coupling pronot€r such as ysucci ni m de,

' 1hydroxybenzotrlazole(ﬂ’ﬂmtheI|ke may b d to facilitate the
coupling reaction. This reactio typi cal nducR&d by reacting an
acid of Formula (I1), wherein Rd is H wth the cobpling 10 reagent and the
sul fonam de of fornmula (XV) in an inert organlc sol vent suc ds

di chl or onebyhesastior with [GNNIMin theetrasanceiaf OURIRGr agets SHCr a(f.ncarbo imides.

~di met hyl fo?ﬂr?a{pedgarbgdlgmdégmcm@ W fa§ BE Bxdthpld &@?&otﬁa’iﬂéhr@@duhfd@(mpm ne,

di i sopropyTe Lrature of C to_room tenperature.
Al t ernati vﬂ(&dmmthyiammbpmb’hﬁl-&ihma OleFé?r éE'ﬁCRG‘“F'sthﬂ likea Ahe EeGERV P t ed

into ap lp,8€44, a’n dRSindi! BYaHR! BAdshtk3aWD REdichoromBingRe,! Enibigdintoupl ed

wi t h a ‘sul fonam
acetomtrsle tetrahydrofuran, dimethylformamide, e.g. in the presence of a base such

ert

as triethylamine, diisopropylethylamine, e.g. at temperature of from 0°C to room

temperature.
Additionally, compounds of Formula | in which W is a N(Rc) group, wherein

15 Rcis as described above, may be prepared from the corresponding carbodiimide of
formuta (XViil):
R1-L;

| |
Rb)p

(XVIID)

N

N
&

and an amine of formula NH(Rc), wherein Rc is as defined above, using methods
known per se, e.g. N. Yamamoto, et al. Chem. Lett. (1994), 12,.2299.
20 Carbodiimides of formula (XVIII) can be prepared from the correspo_nding
urea or thiourea derivatives by methods known per se, e.g. R. Appel, et al. Chem.
Ber. (1971), 104, 1335.
Intermediates of formula (HI) are known eompounds or may be prepared from
known starting materials by methods well known in the literature (WO 88/58902, WO -
25 99/10312, WO 99/10313, WO 99/36393, WO 00/43372).
In any of the heregoing general description of the synthesis of compounds of

Formula 1, intermediate compounds at any stage may contain protecting groups to




-derlvatlve of formula (XV). This reaction is conducted in e ence of a
suitable base, by way of exanple, triethylamne, dii sopr(;%r);' 'g%})ﬁ am ne,

N- et hyl mor phol i ne, sodi um hydri de, 98di um hydroxide in a solvent such as
di chl oronet hane, tetrahydrofuran, dioxane, water, at tenperature of from
0C to 100C. 20 Comnpounds of formula I in which Zis a -C(ORd group,

wher ei n RCbrbtsctamncﬂaélitiaedmrad:fomuldnwtpemsqor@huederbtgner@aé iphgy daSHBRHT eb t ype

am de of for 1
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\rlﬁagen}qdorsyatheeﬁgfrwnhﬁdunwmf Eagmna | apff thamamaﬁth)@L@h maﬂ?Pf'Qf@s%t i vel y
ere | efine r

aprotic or%mtﬁg?&ﬁ?éws bedcglnotﬁgbﬁ %éﬁmp?eet rah gfaﬁggﬂ;m{g_ Sr eand

at a t gnpewatsirerotdctihg @roupSiE chananﬁyntbem@r dolur ¥Vileyrand @nSgﬂm,d Thihgent

and the o noI |1é€é)um reagent are either commercially available or they

can be pr met hods well known in the art. For exanple, RdLi can be
prepared- by trawhe;reg;tag dursgadjllto Sthin de paftidutar nenantiusr wher eompendaohal 0 - -

Pernpel Voo Lo s PR RS AR Wb
ﬁg It ﬂogfs 1(‘) ]95 rgggﬁ%fa : %wuemgmae iprocBduresfo, resettihg Narrmtubmalysf Nhoetfay lexample. by
e o ingoba e SRR h o s B Bt B PHtod 18 AL AL < o
( XV 1) ReddnBdmbrs M A¥émul@ | o(dRa)racdmatBband an approplate chiral compound, e.g. a
chiral base. The diastereomers may then be separated by anhy convenient means, for
example by crystallisation and the desired ehantibmer recovered, e.g.'by freatment
with an acid in the instance where the diastereomer is a salt. In another resolution
15 process a racemate of Formula | may be separated using chiral High Performance
Ligquid Chromatiography.
Alternatively, if desired, a particular enantiomer may be obtained by using an
appropiate chiral intermediate in one of the processes described above.
The compounds of Formuta I can be converted by methods known per se into
20 pharmaceutically acceptable salts, pfeferab[y acid addition salts by treatment with
organic or inorganic acids such as fumaric, tartaric, citric, succinic or hydrochloric
acid. Also compounds of Formula | in which there is the presence of an acidic group
may be converted into pharmacologically acceptable salts by reaction with an alkali
metal hydroxide such as sodium or potassium hydroxide or an organic base. The
- :_25 acid or alkali addition salts so formed may be interchanged with suitable

pharmaceutically acceptable counterions using processes known per se.




LZ by reaction with CNNH2 in the presence of coupling agents. suc
carbodiimdes. Suitable carbodiimdes include, by way of Q%CM

di cycl ohexi | car bodi i m de (DCC),

1- (3- di mreM¥PHM7HBpr opy! ) - 3- et hyl car bodi i mi de (EDC) and t RETERZ003Fhe
reaction is 10 carried out in an iner# organi ¢ solvent, such as

di chl oronet hane, chloroform acetonitrile, tet rahydrof ur an,

di et hyl foPhumilajmjogicaj.actinnt he presence of a base such as triethylam ne,
di i sopropyl ethylamne, e.g. at tenperature of fromOC to room tenperature.
Addi tional ly, conpounds of Formula | in which Wis a N(Rc) group, wherein
15 Rc is as desthd pbresbralilmetiorrm;c mvipeepmeehbdffpomatimg acsubjazt piflictidngith
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Car bodii m des of f an ared f re di ng
-.yrea-or -t hFHRQd 6@’{' 5y @ réﬁ’m l@ﬁ%&na taélg Saiﬂge’e Aﬁ@éf Set at.
Chem gerthe(udef)a cdrﬁﬂounh&?j?&?e hmbatl;cﬁreﬁhl mbaﬁaMfadtmewlade:dichnea{ &Jrﬁﬁ\ﬁ\l\ﬂ .
conpounds or re r nown arting naterials ods we
noun 1t KAt P B Ao mb &P Riassstages 1o ob b e Fbovoh B ST Es i
99/ 36393, mg&{tg}ﬁaﬁ@m dﬁw@mgpintédmshereg0| ng general descri ptlon of the
synt hesi s of conpounds, of i nternedi ate conpounds at any stage
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protecting groups are ‘added and renoved ropi ate stages during the
synt hesi s f e&@'ﬁﬂ@um't@ﬂs sgsaeatikle [to amh@rﬁ&on: W@!Wﬁt@ﬁo@pféd@ﬁwpr&ﬂﬁect [ ons
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G een and rotecting ou ani c nthesr's
W ey and r&jkmpgltai@ondtﬁtm $u$cem!6ttp@melich®99) by Wnené-m#tantlim@em red to obt ain
a partigcular enantionerof a conpound of

The following assays demonstrate the activity of the compounds.

U-937 cell adhesion to human VCAM-1 (a4p1 binding assay)
Recombinant human soluble VCAM-1 (R&D Systems Ltd., UK) at 2 ug/mi in
20 PBS was immobilized overnight onto micretiter plates. Unbound VCAM-1 was washed
away and VCAM-1 coated plates were blocked with bovine serum albumin (BSA) 2,5 %
in PBS for 2h at room temperature. U-937 cells were labelled with 5—carbo>§yﬂuorescein
diacetate (5-CFDA) in order to detect bound cells to the wells. Test compounds were
‘ added to the wells followed by U-937 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 cantrols containing no test
compound, with a Cytofluor 2300 fluorescence measurement system.

30 RPMI 8866 cell adhesion to mouse MAdCAM-1 (2437 binding assay)

- Recombinant mouse MAJCAM-1 was coated on a 96-well plate overnight,
Unbound MAJCAM-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




Formula | this may be produced fromthe corresponding mixture of
enantioners using a suitable conventional procedure for r ‘KRQQf
enantionmers. Thus for exanple, -10 di astereoneric derivatives, e.g. salts,
may be produced by reaction of a m xturg of enantioners of Fornmula | e.g.
a racemate, and an appropiate chiral conpound, e.g. a chiral base. The
diastereoners may then be separated by any conveni ent neans, for exanple

by cryst al figasismne amsliridhé d[&su:ﬂﬁd fonaRichOBE thd BGAYES adncant@tiony drregqt ment
with an amglnqt?heln 3 eth di astereonmer is a salt. In another
resol uti on “15Ppi6e 884" $dek ?rcéﬂ“"é’ ?Oﬂ%?w"a t?Str?&TPSE”%é’HgYﬁtCéEPﬂHQF #§0chi r al
Hi gh' Per f oflomras@nck intak trelnositagr aphy. Alternatively, if desired, a
particul ar enanti oner nmay be obtained by using an appropiate chi r al
intermedi ate in one of the processes described above. The conpounds of
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phar maceuti cal | %Gaccegt able salts, preferably acid addition Sal :
~treatment  #AFIWS erthBm@ng?Qhﬂ@ afcihéﬁwuﬂﬁ%lwpibaﬁmhad:l&b azaluas iof:1 R
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is the presence an acl
phar macol owiged ¢f5beém'cé@ﬁ aMI|1eosabtl$otb¢fmazﬁheenn wkddysan al kali. netal
hydr oxi de such as sodi um or potassi um hydroxi de or an organi c base. The 25
acid or alkali addition salts so formed nmay be interchanged with suitable

?h?r m;g(ggtl cal I?he(n;ﬂa{;@gh@lgxer;upeum];aee |cc;j?saig§s ig%h@&mﬁ’lé@%% B@%nﬁ%ﬂm §,ed 19

uly armacol ggical acti

present i nv@ﬁ?'ﬁoé g é" %BT%T %ng gpmg%hagf ?Q)ry’t Featd ng: éas%ﬂé’gﬂ% ﬂpfﬁ cted

with a patt®mlogi tal 12endst i3m 1s8seepti bl e to anelioration by antagoni sm of

adpl and/ ora4( nteqrins, which conprises admnistering to the subject

an effective an%ﬁﬁ?OI%W'@g@@HWﬁWVSf Crn@lietve fia o1 assags priawideadt 2cal | y

- accept abl ezcsehtzmer@gfas 28, X8, 142, a8, 48,159 %%20%46‘663%13?9% % f] &7l *ftcyen“ on

“in the man 2ctgre of a medicament for the treatnent of ol ogical . -
e

condi't Ion 6340185%@ rﬁ’? iPApPovd 6r 9Br BrerlP8d 185 10§nﬂ é@oﬁlﬁs r‘tﬂ)f

a4(31 and/ 14, a4 A30nt £grizps140l944hegepf. skill in the art are-well aware of
t he pat hol ogi cal condi'tions susceptible to aneliioration by antagonism of .

“a4j 31 and/ or addETt OIIW@@rEXﬁ@plesdzﬁvedGsudvaiwne the kit @ssavisoretesemnd eM
condi tl_onsar@UfsTlﬁ,@pﬁ lggaew?@q?l {ﬁ ration by administration of a known anti -
e Ss'0 é ,

~.a4 anti body conmpobun i nvention can therefore be used to
anel i or ate any The following Examples have ICq values in the a4$7 assays between 1 p.M and

200 100 nM: 62, 64, 66, 68, 70,88, 106.
The fotlowmg Examples have ICsg values in the w47 be!ow 100 nM: 82 83, 90.

| _ The ability of the compounds of Formuia | to antagonrze the . actlons ofa4[31
" and/or a4137 mtegrins make-them useful for inhibiting cell (e g. Ieukocyte) adhesion -
‘:':25 ‘ processes mcludmg cell acttvatlon migration, prohferatton and differentiation, thus.
_ prevelnting or reversing the symptoms of immune or inflammatory disorders and of o
other pathological conditions known to be mediated by the binding of 'a4{31 and/or ci4[3?7 )
- to their various respectlve Iigands The subject |n need of treatment is typlcalliy a. |
_mammal in parhculara human: ‘ c
'3'0" F’referably said pathological cond|t|on dlsease or dlsorder is selected from o
N multipie sclerosis, asthme allergic’ rhinitis, allergic COﬂjUﬂCtIVltlS mﬂammatory Iung o
diseases, rheumatoid arthrltls polydermatomyosms septic arthrms type | dlabetes |
- organ transplantation rejectlon restenosis, auto{ogous bone marrow transplantatlon -
__mﬂammatory sequelae of viral mfectlons atopic dermatitts myocardltls inflammatory.

35 . bowel disease including uicerative colitis and Chron's disease, certain types of toxic :




pat hol ogi cal condition susceptible to anelioration by an anti-a4 anti body.
15 The fol |l owi ng assays denonstrate the activity of the cohpdinhddds U 937
cell adhesion to human VCAM 1 (a4(31 binding assay) Reconbi nant human

sol ubl e VOYRPAOSTHAD Systens Ltd., UK) at 2g/m in 20 PBSPRAEPIHMEH | i zed
overnight onto microtiter plates. Unbdund VCAM 1 was washed away and
VCAM 1 coated plates were bl ocked with bovine serumal bumin (BSA 2,5 % in
PBS for 2haed iroeunettsmspdr aephritis, WoBBEt cddringl viepersensitititye dpseiriagis, tumor

5- car boxyf el i - I n order to detect bound cells to
the wells. %ggﬁégb%%%égﬁ%%ﬁ e Hehelh O o < Dol T by U-937 cells
and the adhesi ohheamsanitugef perphylanticior therapautithioge 082 compeehd ofForgula |

moasur ed byt Recaiiich et Wi 9 hafle, B0R S3RcHY nr 1 Rl lo ey B 1

t he varj ouwitic éhvec particuldn cospaindtad Hormolapdcanddis amitevef drawistratiore dhwiticdls

 roasor emenradpeiaiing SOPRARR: wallht dheeSotnie of 8 il HERRS e b sy

bi ndi ng asdaily)dos&Rearggeblienwaitiin v senghbiad €At dbowd8.000 abe@ th emowd 196-meebér iy at e
over ni ght. bound dCAM S h aynay, a | at re bl ocked with
0" oh o ol RRERE ol el AR ALK P e B 58 VS Ko g2 M5t e
wel | s. Tespreferabip0.drtdd Owey perddrl é#dsingle bhdivided HesefsoOndine dthisy hatidVit mB8&6 and
t he adhesi gn ay. 35 erformed far.45 mpn at roomtenperature. |
Fol | owithg (REaBRT oree SRRoBEproRERes s B fsbacnea. | nnibi {1 on.  of
bi.ndi ng was neatnyrailabig rotte of edntinidtyatiof My béudmppiayabior tbvidingoa ewmoemate bound
to the plate for each of the various concentrations est onpQund, as
wel | ab 1 ecat§ Bl i FstRe o8 BaBRaN A nb SesyrERPRER 2300
f | uor escenEa axemplar ek mectsly &ip@a, parcttarlpocuits, miimbhary) masah tand theglitkeenaal | y
have | C50 valeue§ in the aél(%l and ﬁ@l 37 | %sstzri&llc ebel OWerlo nM S‘Ehe co ounds
of the Exa?&)l Wﬁi c ?ﬁig hagr 5604l lﬁ%? of ™ Qﬁg el Gw S YR B ‘eferred
conpoundls sdiutiohe, capsules)tcréams miritaantd] spdsayse dnd EEAikeval ues of bel ow 100 nM
in one or both pf the adhesion assays. 10 The.fol | ow | es have I C50
val ves in the 1o Ssfetal R afFeAPienlon bhides reSMbAt A TmBSyISE | 50
27, 28, 29%on3Disindda adGombOundaf thd inveftion] O, 2 Thdrmdde8tically latcedtdle sklt8, 120,
126, 132, 138..142. The f.oll ow n anpl es hav val ues .in the x4(31
assays bel tbwejkgbd&%duigﬁy, tRe me oogof%a{men? or use gf thggpeseﬁé unvésntlon may also
involve pharmaceutical compositions which comprise any compound of the invention,
20 or a pharmaceutically acceplable salt thereof.
The term “composition”, as in pharmaceutical composition, is intended to
‘encompass a product comprising the active ingredient(s), and the inert ingredient(s)
(pharméceutica[ly acceptable excipients) that make up the carrier, as well as any
product which resulis, directly or indirectly, from combination, compiexation or
25 _éggregation of any two or more of the ingredients, or from dissociation of one or more
of the ingredients. Accordingly, the pharmaceutical compositions of the present
- Invention encompass any composition made by admixing a compound of the invention
additional active ingredient(s), and pharmaceuticaily acceptable excipients.
The expression “pharmaceutically acceptable salts” refers to salts prepared
30 from pharmaceutically acceptable non-toxic bases or acids including inorganic bases or
acids and organic bases or acids. '
The 'compbsitions include ‘compositions suitable for oral, rectal, topical,
parenteral (including subcutaneous, intramuscular, and intravenous), ocular
(opthalmic), pulmonary (aerosol inhaiation), or nasal administration, although the most
35  suitable route in any given case will depend on the nature and severity of the
- conditions being treated and on the nature of the active ingredient. They may be



20, 21, 22, 23, 32, 36, 38, 40, 42, 44, 48, 54, 58, 62, 641 gﬁ @% 70, 72,
74, 76, 77, 79, 15 80, 81, 82: 83, 84, 85 86, 88, 90, 92'° y 2 ,

102, 103, 105, 106, 110, 116, 122, 124, 128, 130, 134, 136, 140, 144 146,
147. The foll ow ng Exanpl es have | C50 val ues in the a407 asSays bet ween 10
M and 1M 23, 38, 40, 74, 76, 114. The foll ow ng Exanpl es have I C50 val ues
in the a4l 37 assays between 1 Mand 20 100 nM 62, 64, 66, 68, 70, 88, 106.

The f ol | owicogveBicaipbesch@dedn LEEdoyajeUesn iaRd tpr@a@é@h'fy be) oMmrEORetAMis @&l 83,
90. Theallvbt%tg ttgf r‘]'%scnds of Formula | to antagonize the actions of
a4131 and/BPVAMEY At 86? Ymake- themuseful for inhibiting cell (e.g.
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prollferatton Lfee iation, E eventin reversing the
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their vari ands e subject i.n need of treat ment IS

us respective i
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pat hol ogi cahcimﬁgilrﬁﬂa%hot@b 38 @Pdhafing meswnqjﬁfs‘tbﬁs 56! Ral RitabE R, %Hy 1@rl?rr6rat ory

scl erosi's, g@iﬂa aIIer Ic rhinitrs gi c conjpunctivitis,

lung di sedS4&p 6“‘%9(‘5% mawthesemper%épﬁ%@én%mamle wﬁﬁf r @iYCO'S
arthritis, otsyaeohoidlmetmg ageMts) Presehaivdy, @abaﬁg 08eritebRg tlke if BRI &ROSI S,
aut ol ogllous one marrow transplantation, inflanmaiory sequel ae of viral

i nfect i'dns® ALIIUI PrEPARALIPRS. SUCHABCAF BXaMRAle, SUsPeasitRs: eiyrsImdrohdiongicsease .

i ncl udi ng. bdrfigisaticte a8 Odthichss, aBGh=E AtrSerglitaMas Relid6dd adrﬁ!teﬁtlép? a’(l]:\gXI c 19
July 2005 V\002/ 057242 PCT/EP02/ 00331 31 and i mune- based ah

cont act  def9RAS: iyRsicralenBindess; fisintagsding ageats andnibe lkentit Histcaspsf "oral solid
-at her oscl epRpastiamds Gl fPriad eka?ﬁdll@@o@de@“%aﬂﬁ%ﬁ st eadts PLEPIE 264 lofgi OF

‘t herapeutic dose of a conpound .of Fornmnul a of course, vary wth the
‘nature of PHREISHYEY P?'t)gdreterréd QyRbihe biid @r%?éar@frooat Bacaiisg ofsthair t9ese Ieé

- parti cyd ar aARRAHNSh, $hbiEQr R @aplsuiaguﬂear&eerr% fhoRf aawﬂtgqe%hg &kd Ubse utnvv' '
al so vary according to the age, weight and response of 1he |n i vi dual

patient. |QTBdmarign casgesolighagm 3l LREiers ivee RPYIRVTY ERwiayasglé d@ﬁlfefdr om

about 0. 00hbaEs mQ%BQ@HéteQQQs@td@n‘?ﬂrad&gou§&%n‘é€b&mﬁ t@éhn"i’qdé@mm| pr ef erably'_
‘0.01 ng to about and nost preferably 0.1 to 10 ng-per kg, in_

Kg,
" single or divide®m t@ﬁ ferparerieist inisctiommay bewererajed Bormeluisealisanich o use
dosages OUhay ae brhﬁh%? hétbd SrdeBe-BREP 2R@SAReh may be dissolved in pyrogen free

20 aqueous media or other approprlate parenteral lnjectlon fluid.
For administration by mhaiatlon the compounds of the present lnventron are -
cor_wemently delivered in the form of an aerosol spray presentation from pressurized .
packs of nebulisers. The comp’ound_s may also be_ delivered as powders, which may be
formulated and the powder composition may be inhaled with the aid of an ihsufﬂation, N
25 - powder inhaler device. The preferred delivery systems for inhalation are metered dose |
' inhalation {MDI) aerosal,. which ma'y be formulated as a eu'spension or solution of .
~.compound of Formula [ in surtable propellants -such as fluorocarbons or hydrocarbons
-and dry powder inhalation (DPI) aerosal, whrch may be formulated as adry powder ofa -
7 compound of Formula | with or without addltronal exmpients o
30, Sultabte toprcai formuiatlons of a compound of the mvent]on include -

transdermal devices, aerosols, creams, ointments, lotions, dusting powders, and-the .
| like. | o |




Any suitable route of adnministration may be enpl oyed for e %@%
mammal , especially a human, with an effective dosage of a ‘XLI% d of the

present i nvention. For exarrpl e, oral, rectal, topical, parenteral, ocular,
pul nonary, nasal, and the like may be B8l oyed. Dosage forns incl ude

tabl ets, troches, dispersions, suspensions, 15 solutions, capsules,
creans, ointnents, aerosols, and the |ike: Another aspect of the present

“i nventi on EXA\MPEES phar maceutical conpositions conprising a a conpound of
the invention, or a pharmaceutically acceptable salt thereof. Accordingly,
the met hod of treatnent or use of the present invention may al so involve
phar maceut i cal Ebﬁrp(gsﬂtet'a&mef v icommpowrdsr dfsbe amventempod nd thef Intetnmetiimeerfbri on
20 or a phacomceutical t | t erm " conposi

as in phar E‘%tceut!ﬁm(;:1 519311@”%%%?%9&%[@?[0%% %)Eagrgcggs[ 6”Cheﬂﬁ% %Pééafé?“g

conpr i st ng (Piepar@tons, &-2B ngmwhithelotnos mit dredsdohe of theritvantign edarenigys)
(pharmaceutical ly acceptabl e excipients) that make up the carrier, as vveII
~asg -any--product - which results, directly or indirectly,  from conbi natl on,
conpl exati on or @Mw@gr e@heﬁmRe:forenye Specter wees esdatddden iangsemi eBhmi- or

from di sso one or ents cordingly, the .

phar maceut ?Q r?gH@l WS%%m%tFr ?—H‘gq%ﬁﬁé?@’gﬂ? R/%isﬁ%’ﬁ{:‘tr%ﬁﬂﬁ EE’SW&% 599” a

conposi t oMmmﬂessbiijmaxs sgedroo@tpalsig BSI. Mhatingpeintsi vaste ragstiéd Qgay zacti ve

i ngr edi.ent ceut acc tabl e excipients. The expr ession

" phar rrageufl?'e:é ”%’%?agﬁP%fa@im{@WB‘ﬁ’é QUTIRIG ST RALAYONE Yere otainigd sipm o
phar maceut a&¥htess 260cegys@bi equmdtmmwsbamwmma(@ltdﬁ wmﬁhuﬂsmgm E&Lﬁrﬁﬁm' c
bases or nd, organi bases ds The co ns_.i ncl ud

conposi t i oﬁgé g"w %BF%S%?S tC?r"EP acyy t4§1 i )¢ FpmesR Qk gg h Béﬁat?ﬁ (ﬁ@‘PQJB’ﬂ ng
subcut aneo(y ,and Mbmadrasid Yo armi), amtndrid (mvenpu&e)tharmﬂ:wcwrmi GeptbatoRitrs (500 -
pul nonary s.ol al or adm n atign, although the nost
35 sui t'abl (e]ﬁe(bﬁtlg't'ﬁfﬁ gﬂr{/‘a%f’ 3%?95éa%feé] ¢] "H@’p@?fhﬁl%‘ fan- n‘%‘fmﬁé/“a‘%cﬁ sg\‘?erl ty

of t hgls COquhiﬁmﬂorbélgﬂegadtwm 510 |a]®dt:@13 WHe 5nainUMae: lcﬂfowtﬂét@e %E'Oéfﬁ mi/min. '

-~ ingredient e e 19 J conveni ent esented in unit-
“dosage f orme’ Jr‘%t'?ﬂ é%?‘Sd"%yéJ ‘ﬂn@‘ogﬁ’ a’trﬂ% g@ﬁ{@? We¥ef<ﬁr8ﬁfls%eﬁ R RE0 Bt of ,
pharnacy. | n practical use, the conpounds of- the invention can be combi ned .
as ‘the act pyepakgigdient in inti rrat e adm xture with a pharnaceuti cal. -
carrier-according to conventlonal 5 pharmaceuti cal . conpoundi ng technlques;
The carri elS)elg- (ﬂ@&@lcakwpumznatanehy)rrhfenyt}ﬂmsodmrmwnmqymﬂct heid omatiofl -

: prepargotlo&tglesl red for adm ni stratlon e.g., oral or parenteral

Toa sttrred solutlon of triphosgene (0.24 g. 0.83.mmol) in dlchloromethane (10 ml) at
0°C was slowly added a- solution of (S)-2-aming-3-4- (26 dlchlorobenzoylammo)-
phenyl]proplomc acsd methyl ester hydrochlonde (1 ¢, 2.43 mmoi) and tnethylamme'- '
| (0.24 g,_ 2.43 mmot) The re_suitmg mixture ‘was stirred at 0°C for 15 min. Then,
25  triethylamine (0. 49 g, 4.86 mmol) was added at 0°C and the reaction m‘ixture'was :' : :
- stirred at 0°C for an additional 30 min. After 3 h stirring at room temperature the
'solvent was removed under reduced pressure w1thout external heating. The resuitmg
- crude was treated with ethyl acetate and the solid was fittered off. The filtrated solvent
- was removed under reduced pressure and the resulting crude oil (0. 9 g, 90%) was

300 usedin the next reactlon wzthout further purtt‘ ication.



- or may not P ‘?rP% SR B
~aqueous nedihgl aretatk hed vaaepe@Wﬂhaiyermroeetaerdaéomtehqgs AN ddiel @5 FRM brine

- whi ch do not

(including intravenous). In preparing the conpositions for gfalﬂgﬁsage
form any of the usual pharmaceutical nedia may be enploy@ for
exanple, water, glycols, oils, alcohols, flavouring agents, preservatives,
coloring agents and the like in the caserlo of oral liquid preparations,
such as, for exanple, suspensions, elixirs and solutions; or carriers-such-
as starches, sugars, mcrocrystalline cellulose, diluents, granulating
agents, Iuﬁﬁﬁﬁﬂﬂ&ﬁﬂmﬁhders di sintegrating agents and the like in the C
caseof oral Oas Ll oL ex npl e, powders, capsules and -
tabl ets, wﬁ#ﬁﬂi égfﬁﬁékflh?gﬁtharéﬁmsuL preferred over the liquid
prepar at i ols.a Bemmnoﬁ of hm!mhaamtmﬂarﬂuﬁea@lﬁv R, $trhadol) am pytidiid 63 i)and

capsul es re dvant upit formin which case
solid pharng ﬁre%a@ﬁ% %F@”%ﬁg@?%ﬁq ls)%oﬁ mpolygadl fegreactiogb et s

. may be eoatredudaywae amudoawrmso@m teﬁpaweeﬁdtﬁiﬁealﬁeeﬁghtGﬂ{@%fdh'eons =

for parenteral ctlon gﬁg pr@pared fromsoluble salts, may be'
PIRFYR argyn %@Uﬂ?@EP%%Ptﬁ’ﬁepmgﬂéWEﬁme 20

adm ni stratjon b ation, the conpounds of the present ihvention are
conveni ent PVE’ gu 71 %/\fieg%é oNet pedivg sHIRME e nThee pRveNt Was Enpess urreatreducetir om-

pressuri zedresmekemvf th@ebedultﬁrgr%rudehférlcﬁ Lﬁ}d%aga)dls%l%&% bg, ‘éﬁ-la'n&g d ﬁsll q
e powder composition may be inhal ed

powder formul ated and t
with tiqa WFYPCF qb’ﬁstﬂ?fﬁr%i%“% %8 FRiAME amﬁwﬁl HrReey . TrRecasiyst sesed

del ivery syt ta‘yomtratmﬂaﬂhaiuQﬂrcert@ BRY A doidaftayad BianalddOhdeMaldy agr osol ,
whi ch may- be fornul ated as a sus&;enm on or solution of conpound ofc ormul a

| in suitabBFSPeSpErdanalowsglit(G80 ¢1&rocar bons or hydrocarbons  ‘and dry
powder i nhal at i pNEBds a;ew&plm)whgeh By et (@On AVl AS), sssqr%ﬂgnder of

a conpound of Formil a ? wi thout additional’ excipi ent tabl e .
t opi cal fo@ﬁ@ulsatal'ﬁn%7%fma2*@oﬂr§§dﬁd85f the invention include transderml

devices;, aerosols, creans, ointnents, |otions, dusting povvders and- t he.
“like. 19 Julé 2005 33 EXAIVPLES The synt heses of the conpounds of the
invention BR

PORATHN Bnter nedi ates for  use therein are illustrated by the

fol'l owi ng jEmFp},gﬁ,e_1|_§m#wl)ggeﬁ§[gﬁﬁﬁ@t| on Exanpl es 5 (Pr eparatl ons 1-28.),
mt the sco Invention in any way. 'H Nuclear : '

Magnet i c RE¥Of@roarspae (-9 aeblin) wavpblainedasa tvavh aplidemnmiperzbeGng 200 M—lz) |

| spectro ”Etrﬁtrrobelnﬁ%égﬁﬁ&{w&ﬂc?ﬂe Iygiﬁl%r%oﬁ%tsraﬂle( p%&-:)du‘f‘@é? d5§&fﬁeg‘ﬁgpr%'aar%tlon

20 2.
(DMSO-dG) 7.40 (d, 1H) 7.35 (1, 1H) 6.82 (d, 1H), 6.64 (t, 1H), 2.90 (m 4H),'
1.43 (m 6H) ,, -

| i -_PREPARATION 4 :
25° 'Methyl[z (plperldme-‘l -sulfonyl)phenyl]amlne : .
' ,A mixture of compound from preparation 3 (0 5g, 2. 08 mmol) dimethyt sulphate {0.31- -
g, 2.49 mmol) and potassium carbonate (4.16 g, 4. 16 mmol) in- acetone 4 mi) was
heated under reflux overnight. The solvent was removed under reduced pressure and
o the crude mixture was partitroned between water and ethyl acetate The organic !ayer .
30 . was dried over sodium sufphate and the solvents removed under reduced pressure.
‘The crude was purified by ﬂash chrornatography (hexanes ethyi acetate 1) to yield
the title. compound (0.26 g, 50%) as a yellow solid. . _ S L
, (DMSO-d6) 7.42 (d, 2H) 6.75 (m 2H) 6.26 (m 1H), 3.05 (m. 4H), 2:81(d, - L
'3H) 150 (m, 6. - : - o




M cromass ZMND .nmass spectrorret er using ESI. Melting points v&ejtg @BOrdEd _
using a 10 Perkin El mer DSC-7 apparatus. The chronat ograph 3@% ations :
were obtained using ~a Waters 2690 system equi pped with a Synmmetry C18 (2.1
x 10 mm 3.5 nmV) colum. The nobile phgse was formc acid (0.46 nm),

ammonia (0.115 mM) and water (1000 mM) (A) and formc acid (0.4 m),

ammonia (0.1 m), nethanol (500 m) and acetonitrile (500 m) (B): '
initially PRERAPPATIOND% of Bin 20 mn, and then 4 min. with 95% of B. The

15 reequili ationt bet nectlons was 5 min. The flow rate was
0.4 m/nin! ’Péﬁ"ﬂﬁeqeﬁ}’ ?,W'Bﬁ %@ﬁﬁ?fbm%gg Di ode array chronatograms were

E)rs;)cgs[szd(c’ih%ﬁ]é(k maimpoE’tREP(AFWTng\l?ai%)h was obztamed as a yellow solid from 2d

chl or oben enyl]-2-iso epr opi oni ¢ aci

met hyl %%%eé?s%"ﬂpgtﬂy 6&'&%“?% f tsﬁﬂﬁho@éaﬁf@r%oaﬂ d¢scrped3, imol )
i-n dichb or orepbhane 4(10 m) at 0C was slowly added a sol ution of

(S)-2-am no-3-[4- é 6- di chl or obenzoyl ani no) - _phenyl ] propi oni ¢ acid net hyl
ester hydrochl of (Q¥SPrdq: 7984, RHM’S%&@ i 88y(rantie 7-420(t28y 6. 20 43—

‘ol ) . Thezgy:%tg4t(1nmg|.mg<g@1g@3\pgs stirred at OC for 15 mn. Then, 25

triethylamne (0.4 mol ) was added at DC and ‘the reaction mixture
was stirred at OCfor an additional 30 min. After 3 h stirring at room -
t enper at ur prePARATIONENt Was renoved under reduced pressure w thout _
external heating. The resultin crude was treated with ethyl acetate and
the solfd #efsninpr-sydghens-N-methylbenzamide sol vent was renoved under
reduced presgifign 39.diibehs |cHoﬂ9e gtgﬁ 5% bty R cﬂchlgrgr@etrya%% 3@ V«%?d In

the next. reattion w thout further ication. 19- Jul
PREPARAT| CREGEA gropyisaotone cfigee oiiion Nfneyvclopendmebiiesing f(@)ﬁ@&n&:ieﬁ Toral),

stirred Sotrlﬁt}'n'y%ﬂ“nﬁg Fth@hg)f%dtB?taHéf laacfgtgt id Qm?ony £ Mtﬁy déerﬂl(ngé(%fggt'eqﬁ (8

m) was added trobenz esul chI or

- mol ) and @lh*éorlﬂé‘wéftanér(‘l r8) at QCGr éﬁWa‘shaﬂt 108 thet @avxmrmmtmrem dllewpetat ur e

and stigreg oyey %b%@gmpggzureydddgdt ﬂgd %@mfgﬁﬂ%@qﬁgﬁ%ﬂrm:%ﬁ?é’&fgg 8ﬁ)ut8§ i and ho |

the crude m xture tal washed wi _
hydr ochl or dighieroimgtienk wridomag@8 with) hyd\vmhmrlc:(@lﬁi ‘n"ﬂ)UO bt nedzur@ﬁﬁzdrﬂx)deazm dr| ed' .

he ool 0o WP S, A 150" 8%, ASTDNER AP g 8chiPag, gRauLe anc

‘hydr-ogenat @iler medigedp peesewree toofyiedd o’\&t:}@:llqttem Nemethyi-2giitrdRenzgmiNe ({1)05 The .
Scatalyst wasg perYEC i, bid AL NEILAARBEkbRER) and.the sol vent was

elimnated un

20 - A solution of the crude N-cyclohexyi-N-methyl- -2-nitrobenzamide (1.05¢g, 4 mmol) and a
catalytic amount of Raney-Ni® in ._methanol (25 mil) 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 aqoeous sodium bicarbanate. The organic

25 layer was drled (MgSO4) and the solvents removed under reduced pressure fto give '

| (0.89 g, 96%) of the title compound as a ‘white solid. -
: 5(CDCI3). 7.11 (m, 2H), 864 (m, 2H), 2.89. (s 3H) 180~0 90 (m 11H).
R - PREPARATION 7
30 N-Cyclohexyl N-methyl 2- methylammobenzamlde , _
B A ‘mixture of N-oyclohexyl N-methylamine - (0. 17 g, 0.62 mmal) and 1-methyl tH—
7 bonzo[d}{t,S]oxazme 2,4-dione (0.25, 0.56 mmal) in dioxane (7.5 mi) was heated- at"_
-100°C overnight. The soivent was removed. under feduced _pressure and the crude -
" material was purifi ed by flash chromatography (hexanes ethyi acetate 1:1) to y:eld the . =
3 title compound (0.28 g, §7%) as an orange sol:d ..




—-ynder--redu

pressure to yield a yellow solid (0.80 g, 60% S (DIVBOdegJTY%&(d 1H,
7.26 (t, 1 H, 6.82 (d, 1 H, 6.60 (t, 1 H, 3.64 (m M6 (5

1.70 (m 2H), 1.38 (m 8H). 19 PREPARATI ON 3 ‘
2- (Pi peridi ne-1-sul fonyl)phenylam ne The title conmpound (0.59 g, 58% was
obtained as a brown solid from piperidine and 2- :

ni t robenzenesul fonyl chl ori de follow ng the same procedure as described in

grggaE ?ti gn 20 SZCSC(!?-)NB@C(&) AHY,- 405 (df, 1+, ﬁ%&%ﬁﬁm@ﬁg&(‘&zrﬁ)@ 682 (4, 1 H),
NEt hyl [12-( UeQm d%ﬁ é%bﬁj%n&/%g I?nh& }?I‘He A mixture of conpound from

preparation 3 (0.5 g, 2.08 mmol ), di rrethyl sul phate (0.31 g, 2.49 mol)
and pot ass{ﬁﬁ%\%&ﬁéﬁg (4.16 g, 4.16 mmol) in acetone (4 mM) was heated
under refl The sol vent was renoved under reduced pressure and

-t he crude m.(xtmétaymrag,hbmg@ﬂﬁgnpﬁ@m%,ﬁ@at er and ethyl acetate. The

SERIPROUNATHRE T BudRP asvasurqbiaierr bgs £2 awhite hedidatiogr aobhy
(hexanes: ewfgthyiﬁﬁﬁbﬁhé ,ané 2laitrc§7t5ényér€ésdrfor{yhewém&é %1|MH§3$@9%&§ 8?0@:e9ur]e_%$ s

a yellow solid, g de6)
(m4H), 2. 8¢5%ke 'feﬁjrepaiafm%m 6H) 35 19 July 2005 35 PREPARATI ON 5 -

(2- Benzenesulfogxbmg@qé ryejah(y,l,azf n§84TBe1,11 el e {}{) gﬁ% Zlgg%?g % was

obtained as a yellow soli1d f enzenesul fon 'ng the
sanme pribcedth & Hs(Mueddr 28¢ds.i3). 5 preparation 4. 5 (DIVBO de): 7-98 (d, 2H),

organic Ia;cﬁ.ga gg%was dri ed over sodi um sul phate and the sol vents rem)ved

7:.80 (d, 1 H), 7.65 (m 3H), 7.42 (t, 1 H, 6.75 (m 2H), 6.34 (m 1H),

2.80 (d, 3H). PREPARATION 6 10 2- Ami no- N-cycl ohexyl N-rret hyI benzam de
. PREPARATION 8 }

4-(2-Aminoben’zenes_Liifonyl)piperazine-1 —oarboxylic acid tert-butylr ester

The title compound (2 g, 82%) was obtained as a white solid from piperazine-1-
- 15 carboxylic acid tert-butyl ester and 2-nitrobenzenesulfonyi chioride following the same

procedure as described in Preparation 2 ' | |

_ 5 (DMSO-d6): 7.34 (m, 2H}, 6.80 (d, 1H) 6 58 (t, 1H) 6.04 (bs 2H), 3.29 (m,

4H) 2.82 (m, 4H), 1.30 (s 9H)

E _'20 . PREPARATION 10 _ :
 4-(2-Methylaminobenzenesulfonyl)piperazine-1-carboxylic acid tert-butyl ester -
The title compound (0.24 g, 20%) was obtained as a wh|te solid from compound of tpe
Preparation 9 following the same procedure as described in Preparation 4. _
: ‘ 5 (DMSO-d6): 7.44 (m 2H), .72 (m, 2H), 6.24 (m, 1H) 3.39 (m 4H) 292 (m .
: 25.',"4H) 2.80 (d, 3H) 130 (s, OH). -

.PREPARATION 11
(2- Benzylphenyl)methylamme . _
R . The title compound (0.15 g, 28%) was obtamed as a whrte sohd from’ 2-benzy!am|ne
30_'- followmg the same procedure as described in Preparatlon 4.
] (DMSO -d6): 7.18 (m, EH) 6.58 (d, 1H), 6.44 (m 2H) 5 04 (m 1H) 3?4 (s,
2H), 2.65 (d, 3H)



‘A sol ution of 2-nitrobenzoyl chloride (1.0 g, 5.4 nmol) | n, ‘ﬁ (?(?]Eprret hane
(1 mM) was added dropwi-se to a stirred sol ution of cyclohe yl am ne
(0.068 g, 6 mmol), triethylamne. (1.12. m, 8 mml) and a catalytrc
amount of 4-di net hyl anmi nopyridine in dizchl ororret hane (4 m) at 0 C. After
1 hat 0C the reaction mxture was allowed to 15 warmto room tenperature
and stirred overnight. The reaction m xture was diluted with

di chl or onetﬂi"eﬁf@%’ﬂ%ﬂ;hed Wi'th hydrochl oric acid IN (10 m), sodium

hydr oxi de 2N~ The organic |ayer was dried
(MS™) and c %égﬁt i';]'géiim?.ndgrc'p:yiL 5'8 e?ﬁ;&gﬁre to yield

N- cycl ohexylhe Nﬂﬁet}rrmpburm (.24 ob&2amadebtéited as @, yeiiﬁwﬂr%)ohcﬁ fan M@g&ldﬂr@ﬁﬁN—n the

next step w ur|f| atio A .sol |ono t he crude
N-cycl ohexylettw%[{]% F‘F@ ﬁr s el %]%6%2'59 f{?jfﬁﬂ?) ARying Meatsamgt i ¢
amount - 6f Iﬁmmeyurura(src)escmbemnh%r@phra(raﬁm) was stirred overnight under

hyd Th | filtrati d
the Tihtrate  wasOHBRERRE ALY (NG Steck 5P 4Gdrs, ShGM dbbl 1PRGner ude

was di ssol el 3.00 (reli ) Qrgggetjmnesar(rq yaphedswid @H?qjg@ g,;,eg_, aqueous sodi um

bi carbonate. The organic 25 |ayer was dried (MgS04) and' the sol vent s
- renoved under reduced pressure to give (O. 89 g, 969 of the title corrpound'

as a whit e PREPIARATIONDRL3) 711(m 2H) 6.64 (m 2H), 2.89 (s, 3H),

1. 80-0. PREPARATI ON 7
N- Cycl 6?91 Wrﬁfﬂﬁw (EY%PFQHYAW?WEEWEQW@eWm%zarréd@f

N-cycl ohexYhe bbaTesdys 7 | "
be(r?z/g[ 3] F)iy:%imxazr ng @ﬂl(ozg(()(%eﬂ? /3gvasQ3b§a?néH@é : ﬂw%Sf%ﬁgﬁé" éngfogexr#

~ heated - at B ART ey CloprerYiBetDE-oRnzo @@Zm%ﬁ-drcéﬂu'@i@@wmféssure o

and the crs@lﬁepmg@r@@g d@@,gnwr,hfp,ggargyorﬁ ash chromat ography (hexanes: et hyl
acetate, 1:1) toﬁé\/‘eld t he title conpound (0.28 g, 97% as an orange

solid 19 July 20(8MSGedes: (@GFSBH) 7094d(hiﬁ) B4 (m, 86).(10 1H) 1HE.296 (al, 2H),
4.90 , am 2, 2 1.80 to 1.00
(s, éHREPAéA mg(h') o) 959 Bty 1o bk (e zﬁ? ﬁ“‘r@n;ﬂ) 0

(m 1 OH). yI p| per azi he- ) phenyl am ne The
“title conmpound (2.1 g, 80% was obtarned as a white solid fromN -
-net hyl pi peprepARAGIEN44ni trobenzenesul fonyl chloride follow ng the sane ,
procedure as ~described in Preparation 2. S (DI\/SOdG) 7. 38 (m 2H), 6.84
(d, 1H), eNExciahexyl4y: methylr2 restylarjnobengamide ' |

The tile compound (1. g, 67%) was obtained as a yeilow solid from N—cyclohexyl—N—
20 methylamine and 1- Pentyi -1H- -benzo[d]{1,3}oxazine-2,4-dione following the same
o procedure as described i in Preparation 7. : , o
.5 (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), 1.85 (m, 10H), 1.30 (m, 4H}, 1.10 (m, 2H), 0.90 {m, 3H). -

- 25 PREPARATION 15 ., :
' N-Cyclohexyl-2- (cyclohexylmethylammo) N—methylbenzamrde ,
~ The title compound. (0 3 g, 67%) was obtarned as a orange solid from N—-cyc!ohexyi -N-
methy[amrne and 1- Cyclohexyimethyi -1H-benzo[d][1,3]oxazine-2,4-dione foliowmg the
_ same procedure as descrrbed in Preparatron 7. SRS ‘ o
30 3 (DMSO—dG) 7.18 (t, 1H), 6. 94 (d, 1H), 6.58 (m 2H), 5.20 (m, 1H), 3.04 (rrr,- -
o 2H), 2. 84 {m, 2H).?, 2.80 (s, 3H); 1.64 (m, 12H), 1.14 (m, 8H). o | L




10 4H), 2.36 (m 4H), 2.14 (a, 3H). PREPARATION 9
4-(2- Am noben' zenesul f onyl ) pi perazi ne- 1-carboxylic acid te 9[‘“5’(1129/95 ester
The title conmpound (2 g, 82% was obtained as a white solid from

pi perazine-1- 15 carboxylic acid tert-kytyl ester and

2-ni trobenzenesul fonyl chloride follow ng the same procedure as descri bed
in Preparation 2. S (DVvS0-d6): 7.34 (m 2H), 6.80 (d, 1H), 6.58 (t,

1H), 6. 04 (BBEPAHATIGN2G (m 4H), 2 82 (m 4H), 1.30.(s, 91-1).

PREPARATI I fon I ) pi per azi ne-| car boxyI ic acid
tert- butyIO‘%IB%P@"a""fﬂ‘al\z/ﬁ'?%’ggn@ﬂ" dﬂﬁ y €20% was obtained as “a white

solid f romThmnﬁmuaS‘rdp@.fndt foess g’r@p@rvadsl cﬂﬁalﬂed @bb%&ht&sélfdefrcﬁﬁm Qoﬁéﬁjw‘é "232

d bed Pr e t

' (ﬁ]scrlh) ed | n@v%ﬁfﬁéﬁﬁn é?”%yrln HNS gpq%t 3]9x%n6( a 4—c§pﬂe fgliq;‘gnq sthegpgme
PREPARAT Cbro&éduréasBeﬂmbbﬁheWéaamtohw amine The title compound (0.15 g,
28% was obtai ned_ as from 2- be%f}él am ne 30 follow ng the sane

~procedure as de%@M@@ddq)nTiﬁlze(ﬁhﬁﬁlﬂlBﬂﬁzﬁt 160 DRI dBi). 6758160, 2H). 61K, (6. 58-
(d, 1H), 614p4Emd2dy, 28204 § 4 65 (d, 31-1). 19
July 2005 }4)471 PRéPARA 20( mR’I—Q/c oﬁggyléfl\f-m éf_ﬁy bS(prop§ll am nobenzam de
-The title conpound (0. 24 g, 73% was obtained as a yellow solid from

N- cycl ohexyRePaRKRdN1gM ne and 1- Propyl - | H benzo[ d] [ 1, 3] oxazi ne- 2, 4- di one
following the sane 5 procedure as described in Preparation 7. 5 (DI\/SOdG)

7.20 (19 1%Fy6@995ta(rvesuttm)ylpbemamme IH),5.80 (m1H),5.00 (m 1H), 3.00

(m 2H), 2a89ufis ofﬁj&_j};}gplnt@pméf&%éﬂ é- 0§ Sﬁrﬂrmgwﬁ teﬂaﬁ?dré@ana(tmml VWES o e |

- PREPARATION 13 to cl ohex o ropyl net am no
The title %’ﬁﬁéﬁﬁf&viro o9 s@rre%@t)mcvrraof i 49 ﬁédJ als29amywedi)| iovetsatiydbfdrao 2

N-cycl ohexyh afged; ?'38*}%% %%%Péb%t ﬂgorgﬂﬁ'o enzene ( Or‘Slgo\%‘dsttdnEnﬁg in

1- Cycl opropyl met hyl -1 H benz Xazl ne- Ione  f
tetrhydrofuran (4 mi) was added and the reaction mixture was allowed to stir at room

15 temperature for an additional’ 5 h., The reaction m|xture was poured into' a saturated

solution of NH4C[ extracted with ethyl acetate (100 ml) and washed with brine (10 mi).

| ‘The organic layer was dried (MgS0,) and concentrated under reduced pressure to
yield 1- cyclopentylsulfanyl-z nitrobenzene (O 79 g, 100%) that was used in the next
~ step without further purification. _ - '

20 A solution of the crude 1- cyciopentylsu!fanyi -2-nitrobenzene (0.79 g, 3.54 mmol) and

‘ magnesrum monoperoxrﬁalate in a mixture of CH,Cl» (41 ml) and MeQOH (8 ml) was
_stlrred overnight at ‘room temperature The solvent was removed under reduced

' pressure and the resuiting crude was dissolved in CHCl; (100 ml) and whased with
sodium blcarbonate saturated solution (‘IO ml) and brme (10 mi) The organic layer was

25 dried (MgSO4) and the solvents removed under reduced pressure. The crude materrai
- was purified by flash chromatography (hexanes:diethyl ether, 1:1) to yield 1-

R __oyc_!opentanesutfonyt-Z-nitrobenzene (0. 66 g, 80%) as a white solid.- | ' '

3 (DMSQO-d6): 8.24 (m 2H), 4.14 (m, 1H), 1. 92 (m, 4H), 1.62 (m, 4H).

A solution of 1-cyc[opentanesulfonyi-2 nitrobenzene (0.66 g, 2.6 mmoi) and SnCIz (2.4

30 g, 10.34 mmol) in EtOH (10 mi) was heated under refiux for 2 h. The solvent was
removed under reduced pressure and the resulting crude was dissolved in AcOEL (100

mi) and washed with sodium hydroxide 2N (30 mI) and brine (10 mi). The organic Iayer
~was dried (MgSQ,) and the solvents removed under reduced pressure to glve the title -

.. compound (0.38 g, 66%) asa white sohd , L :

35 - 5 (DMSO-d6): 7.42 (d; 1H), 7.36 {t, 1H), 6.82 (d,rtH), 6.64 (t, 1H), 3.72'(&{, 1H),
O 1.90(m, 4H), 1.60 (m, 4H). o e |



~al | ovied t &5&"i(P

| sanme procedure as described in Preparation 7. .S ((DMSO d6): 195‘%8%550% 1H)

7.00 (d, 1H, 6.64 (m 2H), 5.10 (m 1H), 295(m 15 3H)

1.70 (m 8H), 1.15 (m 3H), 0.44 (m 2H), 0.18 (m 2H). PREPARATI ON 14

N- Cycl ohexyl - N-net hyl -2-pentylam n o benzam de The title conmpound (1 g,
67% was obtained as a yellow solid from N-cycl ohexyl-N- 20 net hyl am ne and
1- Pentyl - 1H benzo[ d] [ 1, 3] oxazi ne-2, 4-di one follow ng the sane procedure as
described in Preparation 7. S (DlVBOdG) 7.20 (t, 1H), 6.95 (d, 1H), 6.60

(m 2H), 5 %P%%ATJ@,& 3. %5 (m 2H, 2.80 (s, 3H), 1.65 (m 10H), 1.30 (m

4H), "1.10 25 PREPARATI ON. 15
N Cycl, ohex?+(2-2ﬂ9(tbyylptcmmmeyﬂ Mfdngdl)@nbnﬂ)amﬂ\hmet hyl benzam de The title

d 79 t I f N- h | - N-
et hy! am narare CEaRe e i AL FebafoBrd 19 Sk e, o arony

fol | owi fig U"lee:apmlarearpfr dc@dmtreba&edes‘ﬁildmbn@gﬂ the sBreppfoabd@8 s dd9rded in

(DIVISOd6) 7.18 1H), 6.94 (d, 1H), 6.58 (m 2H), 5 20 (m 1H), 3.04 (m -
(RPPA%N 175 80 (s, 3H), 1.64 (m 12H), 1.14 (m 8H). 19 July 2005

38 PREPARATI ON &@MS@&mzybamn 260,N.2¥ @, o;fpgxgl5gl\ﬂtl | Jhglﬁge(@, gmglqoﬁh@tl tle

-2.-84

conpound (% 35 g, 82% .was obtai ned- as white so fromN-cy
nmet hyl am '3 and 1-Benzyl -1 H benzo(d][1, 3] oxazi ne-2, 4-di one follow ng the

‘same 5 procedure as descrl bed in Preparation 7. 3 (DI\/BOdG) 7.32 (m 5H);

7.15 1 6.58 2H), 5.74 1 4.34 (d, 2 |
2.82 E %PKER%USM" 1. 62(?]m I;)H) 1. oz(Enm 2H)H) } PREP(ARATlg)\l 17.

10 2- Cycl ofsputamamttam meyb%nmﬁmblﬂémo%h% 8@%}@ m?rﬁ%ﬂ?t a“? .

(0.36 g, |n t et rahydrofuran (4 m ropw se

stirred so’“ﬁé]ybﬁs"df hxgngcptpride g, 4.29 mml) in tetrahydrofuran (2 m) at

0C. After BQomkion odt(sR3G4- A%ﬁdﬂh%!/l?@-tm butbk%’a%n&faﬁ'ﬁ%ﬁ@ﬂ@mé QR %etr'&ﬂ54
mol) in o Letr h%g{goro%rﬁqmol) 2- c?ﬂoro[T 6] naphthyndme -3- cgrbgﬁgr(l:le I((()) qug )ét?'r' mmol)
15 (prepared according to the method of E. M. Hawes et at., 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 (CHClzACOEL, 1:1) to .yield (S)-2-tert .
Butoxycarbonyiammo—S-[4 ~(3-cyano(1, 6]naphthynd|n-2-ylammo)phenyl]proplomc acud:

20 methyl ester (0.12 g, 34%) as a yellow solid.
(S)-2 -tert-Butoxycarbonylamino- 3- -[4-(3-cyanol1 B]naphthyrldln -2-
ylam:no)phenyi]proplonlc acid methyl ester (0.12 g) was disolved in dloxane (2 ml) and
treated with saturated sofution of hydrogen chloride in dioxane (2 ml) for 2 h at room
temperature. The solvent was removed under reduced pressure to yield the t:tle" . '
25 | - compound (0.1 g, 96%) as a white solid. ' e o
8 (DMSO- d6) 9.92 (bs, 1H) 8.29 (s TH) 916(5 1H), 862 (d, 1H), 856 (m :
2H), 7.30 (d, 2H), 7.62 (d, 1H), 7.26 (d, 2H), 4.38 (m, 1H}, 3.75 (s, 3H), 3.15 (m, 2H). o

L PREPARATION 20 , . S FE
30 (S)~3-(4 Ammophenyl)-2 [3 {2- benzenesuifonylphenyl)ureldo] propidnic acid--
methyl ester _ . B '
A m:xture of 2—benzenesulfonylphenyiamtne (1. 88 g, 8. 04 mmol) and d:phosgene (O 43
._ mi, 4.02 mmal) in dloxane (25 mi) was heated at 60°C for 16h. The solvent was "
_ removed under reduced pressure. A soiution of the ‘crude isocyanate (8.04 mmol) in-
35 'd:chloromethane (14 ml) was slowly added to a solution of (S)- 4-n1tr0phenylalanme_
. methyl ester hydrochloride (2.31 g,-8.84 mmc[) and tnethy!amme (3.7 ml, 26.52 mmol)
in dichloromethane (14 mi) end th_e resulting reaction mixture was stirred at room ,'



15 tenperature for an additional 5 h. The reaction m xture vxfi red into
a saturated solution of NH4ACl, extracted wth ethyl acet a1t ”?1 m). and .
washed with brine (10 m). The organic layer was dried (MjSH4) and
concentrat ed under reduced pressure to 4yield

1-cycl opentyl sul fanyl - 2-ni trobenzene (0.79 g, 100% that was used in thé
next step wthout further purification. 20 A solution of the crude

1- cycl opentsheaizismeverdighi The beardemeixtrsiasydilugdsditmuiohiproamatha g DE Fium

|\ Z (4
tirred overavarted fif b faq TNES Al Rl E et BRl 0el ddao
reduced pﬂé)sesu!rtmnaridi xtﬂﬁ)e'nib e‘l§1e| drgagc EyedeasateddiMESD.y edd icondSiEled 1Hddo nl )
(10 m s Carb SRR e R RO M s P et U hi P rebved
under r educwlq@rcemWethyTreeecqameg reegrthatl wasnassdpuitid hed sty ditrRebiurther

chr onmat ogrﬁ @Qexanes diethyl ether, 1:1) to yield 1-
~-cycl-openta esur onyI 2-ni-trobenzene: (0 66 g, 80% as a white solid. 5

(DVBO-d6) : 8. 245 (ODCRH)8.82 (s 4 H)s.11 (.H) 3HLL. 985 (cmﬂ-rw 83 dGé’H)gmso‘ldrﬁ H)A _
sol ution of7 % gy | opent a ul fon ni t robenzene (0 % A} nd

snc12 (2.47-%34 gﬁ'[)181§4t 3#&5)5%&3/@%'@4 $27.mH): i é (%é'?é’t)ea drderH ef | ux for 2
h. The sol ueolutisast (&@[BV(QCBémdﬁésurf&ﬁiﬂmﬁdywr&aéw f4- ﬁ:ﬂ@!pﬁé}% MeSHbAL JRac! ude

di | 0 d I d 30
\r/:qa)s alnﬁgr%% y ﬁenq%%t“ él‘?eg%f%%‘l‘{ anqt%?\{\i%f (7%@9 Wl’é’é@%@%@)'aggﬁjpéﬁ@%( |

sol vents r ef\athipiadahourf i (eshePNOS Hhe datl w\estﬂéﬁwtvleal ﬂﬁ"QtrH?PWﬁg 06332

g, 66% as.g ite Ollogi 35 5 (DVSO d6) ,

(d, 1H), C%K%ta“dléﬁ epbwam elimated ﬂéndejo’ewﬁedwsswefsbfh% @(Uwrodqce July

2005 39 PREPARABVEN if8dicRiofofndviiray (oo RA N and- @éﬂhfeenwhm p&%ﬂe@%&@eou he
was obtained as_ a white solid fromtent-butyl 5

title conp 959
mer capt aneﬁ%ﬂgo ?%uc‘fr%% ErTBREC fRYEl M@ ridjied HMaSnd aﬁﬁcﬁ@@ﬁ%{ﬁéﬁ%ﬁsuﬂt@gcrl bed

|6n16PE gsgariglt_i#&mi préssufe fd%h@@tﬁ’@ﬁtle c70 PKGH%'?)'%@ 91%) £4 alBiiovt g, 6- 58 (t, 1H),
(92" Ank no- 5. (WQGSOOR 1) 65 B G 22 98 dos AT DL Ee aci d

1H) 7.50 (m. 3H), 7.18 (t, 1H), 6.84 (d, 2H), 6.43 (d 2H), 4.89 (bs, 2H) 419(m 1H), -
3.58'(s, 3H) 2.73 (m, 2H). ' '

. '2'0," PREPARATION 21 | |
' (S)-2 [3-(2- BenzenesuIfonylphenyl)ureldo}-S -(4- hydroxyphenyl) propionic acid’.
methyl ester : ' .
A eolqtlon of 2- benzenesu[fonylphenyl isocyanate (600 mg, 2.31 mmol, pfepared as
| described in ‘F’reparation 20} in dichloromethane (4. mi) was slowly added to a solution ~ :
25 of L-tyrosine methyl estér hydrochloride (589 mg, 2.54 mmol) and triethyrlamine‘__('o.sd .
mi, 4.62 mmol) in die'hlo'romethane (4 ml) and the resuiling reaction mixture was stiri‘ed
- at'room'temperatur‘e overnight. The reaction mixture was diluted with dich!oromethane. '
. (50 mi) and washed ‘with hydrochloric acid 1N (2 x 20 ml) saturated aqueous NaHCO; o
| (2 x 20 ml) and ‘brine (_1 x 20 m!) The organic Iayer was dried (MgSO,) and B
| 30 h | concentrated under reduced pressure to y|e|d the title compound (930. rng, 89%) as a' e
_ viscous od , : ' ' .
7 -3 (CDCIB)- 8.78 (s, 1H), 808 (d | 1H), 7.98 {d, 1H) 7.82 (d, 2H), 7.45 (m, 4H), -
'715(t 1H) 16.98 (d, 2H) 6.70 (d, 2H) 5.43 (d, ‘IH) 477(m 1HJ, 378(5 3Hj), 302(m,' N
L 2H). | DR



met hyI ester hydrochl ori de A sol ution of : 2005
(S)-3-(4- Ami nophenyl ) - 2-t ent - but oxycar bonyl am noprop| oni ¢ aC| dy _
ester (0.25 g, 0.84 mmol ), 2-chloro[1, 6] napht hyndi ne- 3- carbonltrlle (0 15
g, 0.77 mmol) 15 (prepared according tg the nethod of E© M Hawes et al.

J. Med. Chem 1973, 16, 849) and diisopropyl ethylanmine (0.11 g, 0.84 mml)
in EtOH (1 mM) were heated under reflux . for 3 h. The solvent was renoved
under reducREPmresgOonNe2and the resulting crude was purified by flash
chromat ogrg%eggéﬁ CIZ AcCEL , 1;1) toyield (S)-2-tert- '
But oxycar b gxyspaicpynicyagith( 1, 6] napht hy(di n- 2- yl ami no) pheny! | propi oni
c acid 20 Amediludn &St Qfdlrﬁchery;ﬂﬂdlﬁél (@O@?nga 4Y§|nl1rﬁ¥;\! 5{Brle'pgred  according fo the

(S)-2-tert car bonyI am no- ano na ht h
yl ani no) ph@??@?c]fp%d'ﬁs@ﬁ?rd bt W@*E’ﬁﬂdf%ﬂ 1@ Qj)l“ @%m!)wea; dddedi oxane -

(2 m) andio &keREGHMNDA @@fe%t@d BEmSQBUL @@ rﬁlf 2*5/91.99%&@':9?391 ddeg%n | oxane

(2 M) for 2 h at room tenperature. The so vent was renoved. reduced

~pressure t8ISPREIRYIaiRe fC?@I"@ 548 rewaplonndif (2.6 g} abeds °§wr@ewmtmeersdlhed S
DVSO- d6 1

Em 2H)) %e%é:g@n( grhb&%rlei)%s s@rr@c? fcﬁ‘sao Pn'i'r')utesgat 675 SC sfeﬁ%cgv%a (cgnq_t}f{gt’o

(s, 3H), 351135)e(1ﬁ9n gmrushpﬂgﬁm%@@@onmene 100 ml under vigorous stirring and L

()~ 3- (4~ AapagheNHohr ?errﬁp%rétarebQﬂEQQ&?tHhfré)'a%%m%layd)aﬁcﬁfc%péf wgtgpgz%oﬂﬂﬁ aci d

met hyl ester mxture of benzenesul t onyl'phenyl arfi nmol )
and di phosg&heM(daQig (194m!) andtheraaseyus layeli separrted, 2Bidified wnwmghm 60 C

for 16h. Tﬁété%d(@%d“@ﬁra&w{?dmjﬁqﬁ Heﬂuﬁﬁﬂioﬂfrﬁ%tﬁ%ﬁ@( & 38! i 9pe T Lhe

crude isocyanate (8. 35 dic oronet ane y added
to a. sol ut FERPIBRd PORNK-IaYars wsFreAYech(Mat aﬂdrélﬁ¢19¢lve@trem0h9’dluodﬂrlvecund:e (2.31

g, 8. B4 MRIgh A ik LERAUIANE ricd dyTs 232001 ) 11 i chl or omet hane

(14 M) and the resulting reaction m xture was stirred at room 19 July 2005

" 40 tenperature DIRMIOGH):. 7906, RBAG T, Gkt ure was diluted with

di chl ofprret hane (100 ml) and washed wi th hydrochloric acid 1IN (3 x 50 m),
sat urated aqueous NaHCO3 (3 x 50 m) and brine (1 x 50 m). The organic
layer was OREBARAVYIOZB and concentrated under reduced pressure to yield

o) o et hylo) S e VO RABBMALY S LRSI S HRRTERY dyclp PR .

- further Urﬂuﬁf%tmwsuiﬁar(m@hf&)rtde&m (8, 19.4Y , moll wem siGHy adaeaao(ad IH),

~ 7.83 (d, ZH) ok o?%oé-mtyl%g%e methyl ester (5.0 g, 16.93 mmol) and pyridine (4 1 ml, 50.79
: 20 mmol) in dichioromethane (145.mi} at 0 °C- and the resufting orange solutlon was’r
- stirred at room temperature for 4h. The reaction was quenched by addmon of NaHCQO;4
solution (150 ml) and the organic layer Was separated washed with saturated aqueous
NaHCO; (2 x 100 mi) and bnne (1 x 100 ml), and dried (MgSQy,). The solvent was
_ 'concentrated under reduced ‘pressure fo vyield (S)- 2 tert-butoxycarbony!ammo-?: (4—_-
25 tnﬂuoromethanesuIfonyioxyphenyl) propionic acid methy! ester (6.52 g, 90%) that was
' 'used in the next step without further purification. o ' | '
& (CDCI3): 7.23 (m, 4H), 5.02 (rn 1H) 4.60 (m, 1H) 3.71 (5, 3H), 3.07 (m 2Hj),
1.40 (m, 2H). _ , .
7 Inadry 100 mt round boﬁom ﬂask fitted wuth a reﬂux condenser vented through a ‘three
30 way. valve attached to a vacuum saurce and nltrogen gas was added (S)—Z-ten‘-
-butoxycarbonylamlno- -(4—tnﬂuoromethanesulfonyloxyphenyl) propionic acid methyl
ester (3 26 g, 7.63 mmol), LIiC! (3.36 g, 83.93 mmol) and Pd(PPh3)4 (0. 44 g, 0.38
mmol) followed by 36 mi of dry dioxane. The mlxture was stirred for 5 m:nutes and then '
hexamethyldltm (5.0 g, 15.26 mmol} was added. The- reaction mixture was degassed :
_ 35 and heated at 80 °C foi‘_ 20h. The mixture was then cooled to room temperature, diiuted'
B _ with 75 mi of hexane and stirred "to give a precipitate. The suspension'wasﬂlte_red-
through Celite® and concentrated in vacuo to give a gum. The residue was puriﬂed by




|

~n-Buli

7.35 (d, 2H), 7.18 It, 1H, 5.58 (d, 1H, 4.82 (m 1H), 3.77 (s,.3H, 3.23

(m 2H). A solution of 19"”‘3’200%
(S)-2-[3-(2-Benzenesul fonyl phenyl ) urei do] - 3- (4-ni trophenyl) propionic acid
10 methyl ester (3.64 g, 7.53 mmol) in gthanol (70 nt) was hydrogenated in
the presence of a _catalytic anbunt of Raney-N (r). The catal yst was
renmoved by filtration through Celite(r) and the solvent was elimnated -

under redugggh mr@ﬁgwgeaphw@sqrtechm Hé%@%to»@,\;&o%@@z@& 963/ rf?ﬂ%rgrtgﬁet hane

(100 m) and washed Wi th”sat urated agueous e organic
| ayer was POébFa(fMj‘S@ﬂ')'“%rﬁd%réfﬁ%téﬂﬁtﬁ@myéﬁleﬂw&iéfOpiCZ[BP ﬁi@élmﬁé‘d/f pstessure to

(57 1h . 6 01 (2 TR hegdea b R A B o H) Y955 dm D%’ﬁ%d%o%l

H
3H), 7.18 (3t10(IH)2H)61'854F(lCEH)29+)30 (ﬁ%ti (d, 2H) 4.89 (bs, 2H) 219 (m 1H-
3:58 _
(S)- 2([S g,g %eﬁ/zésggﬁsu onﬁﬁoﬁ]eny ure| E‘l‘?ygg%f%nd&%?{yvp é%ﬁhgou}gp&ptih@? 1 C

—aci d-nmet hwaye@tverattact;eﬂ it BoracofimZcosrzamesitrbfemn ghph2hyd motsoeyatiat @55(?600

1D 251 o B SRR oSS0 288, s GSEA RCP Pere

hydr ochl or {368 r(:@&g&hmmcﬂ) GAd rwBh,) (6amaly, triemmpoljamre edi8d G4ilaWed b ﬁimeijI ) in

di chl h | t t t st t
Toom tenperaterePdudiielR TR 1O R Rl 8 ot G o s A T
di chl ononestiaiive of 53)-2#9)1‘ -auickyearbbedamint 8- faytd metiyl stairinyphe hg) brd]shc(n& ¥cid0 ol )

ayer wns QRO TiRLon S AP soBonda PAPutiRGar b Bt ed bissc %ﬂ@?@raﬂ%”y. el d

the title thenpactivd w&3beatyd aBSM) Cafsr 8h awil &foos:roight aBrobEED@Inii:)eratBreYS” hés

oy 0P8 ittt pede Sl S Blhun R B B pudichRq WD adilban of 10 3dr S

(m 2H). $BubSdlF yoi?xﬂ@rSandl%tlrEREEABA'leﬁNeQ.ZThéBr@cﬁ)mﬂhmwwmrﬂmmeﬂl c

ecor dthg. PanBR o IR E VRG0S T e Bl e hmeer Bockesrd

1373) in Twih (2th (6!1x)40/\m9 amddeiad (ﬂgS@4)aTﬂelsU[vEQt13 «Déreh%o[/@fnﬁdmtr@@d‘eﬂom
(1. 8ressdre an% Vthe resnl? ing crdde was pmd) by ri.‘llash chromatography (9:1 to 7:3 |
hexanes/EtOAc) to give (S)- 2-ten‘-butoxycarbonylammo—S (2’-cyano blphenyf-4-yi)

. proplonlc acid methyl ester (570 mg, 54%) as a white salid. - A
20 (CDCIB). 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, OH). " o
~3mlof é saturated solution of HC! in dioxane were added to a solution of (S)-2-tert-
but‘oxycarbonylamino-3-(.2‘-cyano-biphenyi;,4-y!) propionic acid methyl ester (513 mg,
1.35 mmol) in dioxane (4 ml) and the resulting mixture was stirred at room térnperature.

25 'for 3h. The solvent was concentrated in vacuo: to yletd the title’ compound (425 mg;

' 99%) that was used in the next step w;thout further purification. '

- 5 (DMSO- d6) 8.75 (bs 3H), 7.98 (d, 1H), 7. 80 t, 1H) 760 (m, 4H) 740 (d
2H),4.36 (t, 1H), 3.71 (s, 3_H), 3.23 {m, 2H). '

- 30 PREPARATION 24 - |
' (S)-Z-Am:no-3 (2'-methoxyb|phenyl-4-yl) pl‘OplOﬂIC ‘acid - inethyl  ester
: hydrochloride - _ : , ‘_ _ I :
'(S)—2~tert—Butoxycarbonylamino—3-{4-triﬂuoromethanesdlfony!okyphenyl)_ prapionic acid
- methyl ester (1.88 g, 4.39" mmol, prepared .as describedj in Pre,oaration -25‘; was
o35 dissolved in glyme (58 mi) and water (4 mi). To this solution 2-methoxyphenylboronic.
acid (2.0 g, 13.16 mmol), tetrakistriphenylphosphine palladium (0) (2.79 g, 2.41 mmol)
IV ‘and potassium carbonate (2.12 g, 15.37 mmol) weré added. The reécﬁon mixture was -




4' d||sopropyl am ne (0 6 m 5. 16 rmol)] in THE (2 6 n1) at -78 C under
nitrogen. The reaction mxture was stirred for 30 mi nutesiSduly 2805

transferred via cannula to a Suspension of crushed solid C02 (30 g) in
toluene (100 m ) under vigorous stirring and warmed to room tenperature.
The reaction is quenched by addition of water (20 m) 10 and 1M NaCOH (10
m) and the aqueous |ayer separated, acidified to pH 4 with glacial acetic

aci d_and e&é@a@w@nw&h ﬁ@a@&/%%b i fEJt étﬁ"gﬂ{eoﬁﬁ&mr\ﬁas( ﬁtl&ecﬁ%tﬁ”@tmg?unde

conbi ned organi ¢ | ayers were dried t he sol vent renove
vacuum "ér \V\estt%wthtqa@réeﬁmsm@uq d@lzcﬁag (163%!) asd &ripdi(te sb)l ard. drigd

( DMBO- d6) oJer%gé mlﬁ § An&b% and%n@ﬁ?ﬁgﬁp %\&L%?’ The Jesidue was

(S)-2-Am no -cy an0|p pl oni ¢ aci d
hydr ochl or Peféi ed'hY ftalstmhmr@éttmrﬁdsub»feomhca GﬁiHerth’eT (TQX&EtEertOAa)Qtonger(@H ) was

slowy addedet But%xy%‘?oolf'&/\a‘?ﬂngé é?%etbaiyrymgﬁ%r@fﬁ '@Itdg#loﬁiét & (%egkyg s e% ;9 3at

nmol ) and pyridi ne ( or onet hane

~Q-C-and- t-hel-1 8stf%] ﬁfﬁgaom&ﬁgehdsol ution was - stirred at -roomtenperature for -

the organi o | ay Sl uRE eERE Gk 7 Bakh b Th Tt driMaitone® Renib ?de'

100 m) andé6BrimnéHf, B.90 (OBHNI3)E0 anﬁi—i)dBH@dd(Nﬂ)SMS (s.T4t). sol vent was

(9 tert ! U e B RS i BonRy s aifet ha e siioBi s Sty )

propi ot ¢ &doxycaeddnylardred-84(2' (Getbekyehip@0%-4-yhatropiasic atklethetriyn ekfee (nexd, step-.

(1), o el Alend e e e Gelirop iy s, vt arytem @%owﬁuﬁg

bot t om f | alskipkrattredombBi. T sefdntiwas eon@ntatedverbad biyia gt fid dreRund0 way |

val tt d t d d (S 2t t
bt oy car Beng ong PR R o Po et b LTS R B PRRRS b opi o ¢ aci ¢
- nmethyl ester (3.26 g, 7.63 mml), LiCl (3.56 g, 83.93 mmol), and Pd(PPh3)4

-(0.44 | owed by 36 nl of dry dioxane. The m xture was
o stirre foréépﬁgxﬁk%lg 2§

nd then hexanethylditin (5.0 g, 15.26 nrnol) was
added. The(S)-@atmirn3 A28 saptesyddipasgliathidd)pasdyeairegionic 8Qcid f Aletd@h. The
m.xture was then cooled to roomtenperature, diluted wth 75 m of ‘hexane

~and stlrredc‘?o give a precipitate. The suspension was filtered through -
Celite(r) (&ps- (ammemphameplzrm -gtox@ationglaring peppionid heidr ety eswas(spyr i f i ed

by 19 July, 509 55 mmol) 1-Chioro-2,6-naphthyridine (350 mg, 2.13 mmol) {prepared according

20 to the method of Van der P!as H C. et al J. Heterocyclic Chern. ‘1981 18, 1349) and
_ DIPEA (372 pl, 2.13 mmol) in 2-ethoxyethanol (0 5 ml) were stirred at 130 °C under Nz -
overnrght. The reaction mixture was partitioned _between EtOAc (70 ml) and saturated
aqueous NaHCO; (30 mi). The phases were separated and the aqueoos layer re-
extracted with EtOAC (3, X 30 ml). The combined organic extracts were dried (MgSQ,) -
25 and the- solvents ehmlnated in- vacuo. The resrdue was -purified by flash
chromatography (51 to 1 1 hexanes/E{CAc) to glve (S)-2-tert—butoxycarbonylamsno-3—
- {4-([2, B]naphthyrldrn-t-ylammo)phenyi] propionic acid methyl ester. (385 mg, 47%) as
an orange foam. : ' ‘ :
- (CDCIS) 920 (s 1H), 8.64 (d 1H), 8.21 (d 1H) 763 (m 3H), 718(m 4Hj}, '.
30 SOO(d TH), 460(m1H) 370(5 3H), 3.08 (m, 2H), 1.41 (s, 9H) -
A solution of (S)-2-tert- butoxycarbo_nytammo— -[4 ([2 6lnaphthyridin-1 -ylamlno)pheny{]
. propionic acid methyl ester (405 mg, 0.96 mmol} in dichioromethane (11.5 mi) was.
. treated with triﬂuoroacetic'aoid (11.5 ml) and stirred at roorh temperature for 2h. The
- volatiles were removed m vacuo and the residue was. partitioned between EtOAc (80
35 'mi) and saturated aqueous NaHC303 (30 mi). The phases were separated and the |
-.aq_ueous_ layer re-exiracted with EtOAc (3 x 30 mi). The combined organrc extracts




flash chromat ography (15:1 to 3:1 hexanes/ Et OAc) .to give 6% of

(S)-2-tert- butoxycarbonyl am no-3-(4-trinethyl stannyl pheny'l ) %goni c acid
met hyl ester. S (CDCI3): 7.48 (d, 2H), 7.10 (d, 2H), 5.00 (d, 1H), 4.60 (m
1H), 3.63 (s, 3H, 3.10 (m 2H), 1.45 4m 9H), 0.30 (s, 9H). 5 1In a dry 25
m round bottomflask fitted with a reflux condenser vented through a three
way valve attached to a vacuum source and nitrogen gas, 2-bronobenzonitrile

(557 ny, &e&ﬁdﬁﬂéﬂ)(h)lgS@{)lgi(dde\f@BZatéd penas ab ame)dl iealidadbmpadid) (306 3dg, M0,

0. 056 mol 34 mol ), and AsPh3 (68 ng, 0.22 mmol) were
added, fol %89%8%? d%% Vr‘ﬁC ?OsgN- net hyl pyrrolidi none. The m xt ure was

degassed and st b reedida5 286, rmmusea (dAtI—J-)Oa%@ |19 7070 () 314, e
but oxycar bgnyl am no-3- (4-tri netOné_lﬂ st ann yl') propi onic aC|

ester (1.287§,(523H834Rdm itk 3Nt Hyb p%’/gﬂﬂh Hibone (4.5 m) was then added
and the reaction was heat ed at 80 C for 5h and |l eft overnight at room
tenperature.. The reaction nmixture was diluted with Et QAc (25 m), quenched
- by addi t i oRREPARATMPNGS saturated KF solution and stirred for 20 i nut es.

Th t . t
(100 my. | R R R AR ROR P R bl e s SR T

and dried 9%504) The solvents were renoved under reduced pressure and

the resul t yRgHEd b@ﬁpd@'@ WY beithiRda BY ah! RSty REQURLAYE AR Mok 34 @-afir>-

hexanes/ Et OAc) to give
L (S)-21%er Ph%wt)@xfydéwmwranﬁwﬂmnm(Qropwenemldl piedny | esderylapd - piGhjirodize aci d

geggyl( desaﬁl_%phtt??@m@q%e%éﬁd aac;oﬁi A{tﬁﬂgttﬁ%ﬁ%m% %fi% R A QPC%@ P%tg%§§ ?SQGT:I}H)

3.75 (s, BHIOW'BQ i game pidpedure 42 d@scrlbgﬂt)n F’!)emﬁrafdﬂn %1‘5 sat ur ated sol ution of
HCl in di oxane yvek d ( t

- but oxycar bonyl am noséd(%g 9%? (go%lﬁ E‘EI OUI{) 5)53 rbgﬁﬁin? (1:6 H"'m.ZtTt?y ‘est er

(513 ng, 3IHBB. 1Mo, BH).B.64 tsxaHe 3(613 mnh)ﬂ-anﬁSu‘.}I(re Zte)sul ting mxture was

stirred. at roomtenperature. 25 for 3h. The sol vent was concentrated in

_vacuo to yield the title conpound (425 ng, 99% that was used in the next
' step wi t hoBREPARAREPN@@rification. S (DVMSO-d6): 8.75 (bs, 3H), 7.98 (d,

:7)) gg (%sﬁn-’z %H%no-%-g? g&%&ﬂ%%ﬁ@ Eéﬁqylgyc(ly)phemll pﬁopslgngaci& m'@thyi%’s?e]f (s,
.-( S) 2- Ami nte asplzltlemret Méeytb:t@ﬁ@cy;cbr—bénw Yyrqeirepmethytesien (358etd)yil. 22 sie) in
(558 Cer DR 23,0 BSOS PV IS (00 B0 HERHIRSY S R SERT)
propi o c (4t6 dhg, Meddhyimolisvare gdie@&nd thmr@@tlmlxturprmsastecbdast et undeed in
Preparati qq 1%?%8 L e régct%nfr@f(tvedns @atqltlgned tgtg\%e E:cﬁfogon\%\@thane ES% r% and To ;

this sol utio oxyp or o
‘water (50 ml) and the organic layer separated, washed with' water (3 x 50 ml), dried

(MgSQ,) and the solvent evaporated in vacuo. The residue was purified by flash -
o chromatography (?'3 to 1:1 h’exanes/EtOch to afford (S)-2- tert-butoxycarbonyiamino-
' _25' 3-{4-([2,8]naphthyridin- 1-ytoxy)phenyl] propionic acid methyl ester (280 myg, 54%) '
. A 8 (CDCI3): 9.25 (s, 1H), 8.77 (d, 1H), 8.15 (d, 1H), 8.09 (d, 1H), 7.42 (d, 1H),
’ - 1.20(m, 4H), 5.04 (d, 1H), 4.80 (m, 1H), 3.76 (s, SH), 3.12 (m, 2H), 1.42 (m, OH).’
A solution  of (S)—2-terf-b,utoxycarbonytamin0-3-[4-([2,6]naphthyridin-_1,-ylox'y)pheny.i-] '
propionic acid 'methyl ester (271 mg, 084 mmol) in dichloro'methane (7.5 mi) was
30 treated with tnﬂuoroacetrc acid (7.5 ml) and stlrred at room temperature for 2h. The
volatiles were removed in vacuo and the resn:!ue was partitioned between. EtOAC (60
mi) and saturated aqueous NaHCO: (25 mi). The phases were separated and the:
. aqueous layer re-extracted with EtOAc (3 x 25 ml). The cornbined.organic extracta-'
. - were dried (MgSO4) and evaporated in vacuo to- afford the title compound (206 mg
- 35 100%) as an oil that was used ln the next step without further purifi cation. .




acid (2.0 g, 13.16 mmol ), tetra kistri phenyl phosphl ne paI I ad‘bdg/naé)(og) (2,79.
g, 2.41 mmol) and potassium carbonate (2.12 g, 15.37 mml dded. The
reaction mxture was 19 July 2005 43 degassed and then heated at 80 C for
6h. The m xture was diluted with EtOAc £5100 m), washed with saturated.
aqueous NaHCO3 (100 mi) and brine (100 M) and dried over MySO4. The

m xture was filtered and concentrated in vacuo. The residue was purified
by flash. criRFARYTINNIE over silica gel (9:1 to 4 1 hexanes/ Et OAc) to give

O A S PR s ARG S
:73' 38 (d, - 2I-'I)’|e tife l:gm(::nman\IvBis offtabed @a Bédous 5):!@@5%bﬁ”oml\l—h’éd-butﬁ}lcﬁ?ca(rmn : ! ed
sol ut Lon ot e PP sxdhbng d: (é‘q%{éﬁeﬁﬂ?k%ﬁévf@&eﬁ%n@he( gam%pf%et%ursé%ur ate

‘but oxycar barydriet i P24 tdmEAMOXY - bi phenyl 4-yl) propionic acid nethyl
ester (1.1 g, 2.83 mml) in dioxane (4.5 m) and the resulting nixture was
~-stirred-at-room tenperature for 3h. The sol vent was concentrated in vacuo:
to yield t EXAMRLE1conpound (898 ngy, 99% that was used in the next step

\(MS§ hgu;\n‘f gr ’gf’f%&?{clé’ E%%Bﬁ%‘ﬂp%@a?%w@fgﬁn%'ﬁf%ﬁ -rpichire- aci d net hyI .

ester (9)- 3e(.zbmmnm;ﬂmwlp}o;aomardmcbmemw@afd@onyI am no propionic acid
6- naphthyrldlne (350

et hyl 574 2. 13-
rrrmlgl (E g‘arsélﬂt'%{bcogg i aﬁﬁr‘o'ﬁ‘(fy IBE?WiNrfB?tﬁﬁge'@fa%% Jet Pl 427 Ame) ng al

Het er ocycl isocﬁmem fr&r&SQrepé?atloﬁ%@) 5 aj)ch. B RieAoif F7 didPlorodetAn8M®b )mi? as -~
2- et hoxyet hﬁf‘?l.?lr were stirred_at 130 C under N2 overnight. ‘The

- reaction nts PERE R WER VERHIRE WerB TRTPVeh@ ‘Gstaraaddbe

aqueous Nar@fa&e(v&@ pﬁn)nonw@ewe@a@qyn@e&a@e@am} 8fd aagriine ﬁﬁbu?ﬁ&%h&%\éer re- .
extracted with Et QAc he conbi ned organi c extracts were dried

(MySO4). ZSWSWOSQLDH@t%%%%ﬁPsa%FP%ﬁ RYTIE-SG2GiaE With acglaty (e RREVBUNRT i ed
by flash echmisined ogrgamby exthicls twerd: Jvab@é(:ﬁ%%&é@@é@ WnOisuRirdtSy - dodiist

oei 0 et hy PEBERE TaR e By Bz PVt SR lePen ey ]ev&So%St'eé’Q ©
- 1H) 8. 64 (rer tduced pPeks(@. ThEkrudé. c@l%b&ﬁhe@h‘bs Grifidd lﬁﬁﬂaéf“‘&hmmgQgﬁa L

1t -
(9" 24t 2& %"B%%ﬁ%ﬁ BRIgEatid b 240t (U8 eTTABHEHO A w.i@@%aaww?ﬁ‘iéq‘i%éﬁ& 0 :

| 8 (DMSO-d6): 10:72 (s, 1H), 7.90 (m, 3H), 7.57 (m, 5H), 7.20 (m, 5H), 447’(m
200 1H), 3.55‘(3, 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- (Cyclohexylmethylcarbamoy!)phenyl]ureldo}-S -{4- (2 6~d|chlorobenzoyl
| ammo)phenyl]propiomc acid : o
25 A solution of the solid above (0.4 g, 0. 64 mmol) and LiCOH HZO (O 06 g, 1.54 mmol) in |
' tetrahydrofuran (5 mi) and HO (5 mi) ) was stirred at room temperature for 2h. The “:
org_anlg solvent was removed under reduced pressure and. the resuiting aqueous_
soluti_oﬁ was acidified with citric acid 5% until pH 6. The precipitate was coltected by .
- fiitration to obtain the title (0.30 g, 77%) compound as a pale yé_[low sofid. B o
o " 30 - m.p.:183°C I o o |
L 5 (DMSO-d6): 12.75 (bs,-1H), 10.68 (s,1H), 7.90 (m, 3H), 7.58 (m, 8H), 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-).."




pr opi oni ¢ aC|d rrethyl ester (405 ny, 0 96 rrrml) i.n dichl oron'f 3(9%0%%(11 5
m) was treated with trifluoroacetic acid (11.5 n) and st M room
tenperature for 2h. The volatiles were renoved in vacua and the residue
was- partitioned between EtOAc (80 35 njy and saturated aqueous NaHCO3 (30
m ). The phases were separated and the aqueous |ayer re-extracted with-
EtOQAc (3 x 30 m). The conbined organic extracts 19 July 2005 44 were
dried (MyS@ammAndzevaporated in vacuo to afford the title conpound (308.
ng, .100% as a dark viscous oil. S (CDC13): 9.20 (s, 1H); 8.64 (d, 1H),

8.22 (d, 1My24-Fo %ﬂowlmﬁhxwa(bﬂmwﬁ meghggyghenyiryeidgh-3¢4-(2%-diH) , 3. 10

(m 1H), cﬁﬁ:r&lﬁ@nz%gﬁ miRo/ PRI Gcid methyl ester
(S)-2-Am ng-3 7] nap ht h ri d| n-1-yl am no)yphenyl] propionic aci d met hyl

ester The t'hef E%ﬁmﬁdﬂaﬁa@btéwﬁﬁuaﬁ@d/vta@ i cﬁrloahg“@ sAreraad cbPreppaivh 1 r om

(S) - 3- (4- aghd 0. ﬂr%ooh ¥loh i @ni met hyl
ester and 1- Igr 0-2 Ed? na%)%{z Eﬁ%tg&ﬁe@?ﬁﬁﬁg accori nlgé)t@gt ﬁr&%ﬁ "Rod of
Fai l-li A %C”b%”@%@ﬁ'eﬂf 859,671) follow ng the same procedure as ' -« = - -

descri bed in Pr ) 5 (s

8.63 (d, 1 H, §@%Ejdgé] ra%“r@sf’?%'? co %?O%% i (i OF%’”H) e 4JFBH)
3.60 (m 1BIp0 (!Zl 80), (435 21 . 4PRIBBARP£Th@ﬂr/%Wnor 3.75 and 3.70 (s, 3H, majorlmlnor)
(S)-2-Anin [ ] ht.h opi.oni.c_ac rrethyl
Coter el (ot S BPPRD EaR b At @Xé‘?ﬁij{% B PR e 19 (ot
(359 g0 " 18R OB, 2k DIVF (2 5m) 1- ChI or o- 2, 6- napht hyri di ne (200 nyg,
©1.22 mmol ) and cesium carbonate 20 (416 ny, 1. 28 nol ) were added and the -
reaction-mxture was stirred at 45 C under N2 for 48h. The reaction

m xture vvaEXbMtPtLEM oned between dichl oronethane (50 m) and water (50 m)

Rt e R R S TR BT R TR
~ flash chrdﬂatqb@nanyn'(ﬁo)Shbnyllprbpiwx:amd/ Et OAc) to afford

(92 ter i eaho AR, 25 Selt| 7 Sl RRPILINELS 1 Tl ox oy ]

pr-opi oni ¢ aci

(d, -1 H), ®ydidysisin dsiidjlar Baiiger (o Exdmple 2. 7. 42 (d 1 ., 7.20 (m 4H), 5.04 o

(d, 1 4. 60 3.76 3H), 3.12 (m 2H), 1.42 oH). A
Sol ution of M rrsfér 370 (S 30 S 2 Am 4342 ('S,

(5) 2-tent-but wmcb@syhﬁmf@%ﬁoiaﬁm&{ﬂ@mwuwrn@lvmﬁ M)OXM?%G@MH
7.16 (m, 3H), 7.01 (d, 1H), 6.73 (d, 1H) 654 and 6.45 (m, 1H, major/mmor) 434 and _
20 421 (bs 1H, major/mmor) 3.79 and 3.77 (s, 3H, major/minor), 295 (m 2H) 280 and o
285 3H, major/minor), 1.50 (m, 8H), 1.00 (m, 2H), T

EXAMPLE 5
{S)-3-[4-(2,6- D|chIorobenzoylamlno)phenyl]—2~{3 [2- (methylpheny!carbamoyl)
25 phenyl]ureido}proplomc acid methyi ester
' The title compound was obtained as a white salid from the compound of Preparatlon 1. N
7 and 2- amino—N-methyi N—pheny!benzamlde fol[owmg the procedure descr[bed in |
| "V-Exampie1 ' B _ : B
‘ . 3 (COCl): 8.62 (s, 1H), 810(d 1H), 7.56 (d 2H) 7.32 (m, 4H), 7.20 (m, BH), ..
30 - 7.05(d, 2H), 6.80 (d, 1H), 665 (t, 1H), 5.45 (d 1H), 4.84 (m, 1H) 3.79 (s, 3H) 3.48 (S;- '
S 3H) 3.18 (m, 2H). .



‘propionic acid rrethyl ester (271 ng, 0.64 mwl) in di chl org hg@o%r(Y.S m )
was 30 treated with trifluoroacetic acid (7.5 m) and stitd _ oom
temperature for 2h. The volatiles were renpved in vacuo and the residue was
partitioned between.. EtQAc (60 mnl) ang saturated aqueous NaHCO3 (25 ml).
The phases were separated and the aqueous |ayer re-extracted with EtQAc (3.
- x 25 m). The conbined organic extracts were dried (MgS04) and evaporated
in vacuo t@&XaMMRuEI6the title conpound (206 ng; ~ 35 100% as an oil that was

used in th sfep wWthout furth purjfication. 19 July 2005 45
PREPARAT] o‘iﬁ’%ﬁ‘{‘@)ég’ AHprpbeszeyem ?9*]‘ e &sri4- Hﬂﬁthimeaxwwﬁéwl]
propi oni ¢ pakdyliEelidipRPidiic adide title conpound was obtained as a viscous

oil (76% om tett-but onycarbonyl) tyrosi ne net ester and '
~ 1- Chl or o- 2% n@%gwp?ﬂi%é 4% "GRi Prgrersd Game s &@E@Gﬁd@yﬁ E@'ﬁé@c&ﬁiﬂed in

Prepar asi oRy@dlysiE¥AYBlafiat manner to Example 2
(S)-2-{3-[2- (Cycl ohe Irret hyl carbam)yl)phenyl]urel do} 3-[4- (2, 6-dichloro-

~~benzoyl-ani-no). ph& R 167 6pi oni caci d methyl ester 10 A sol ution of -

2-am no- N-cycl o 0 7|ﬁnp an anate -
f-rom Preparati oﬁ?qm%y\%&ew%bggmﬁbn?%% (g ynghlgsrlgdz ! é% ((IEOQH?ﬂﬁ?%E
stirred at 7rb&mQ @i, &taf @, d)ki)eﬁrﬂ%hﬂH)ThéO(ml &), 1332 (aeste), BasgMedHi.N svacuo
and the residue was partitioned between ethyl acetate (50 m) and water

(100 n). The phases were separated and the aqueous |ayer re-extracted
with etthyl EX&MPAE7 (2 x 50 ml). The 15 conbi ned organic extracts were

hed ted b 50 m b 50
S e o R DR R A Bt >
pr essure Cl'll’wdaipmmomclacmdbh&ztfm@sms purified by flash chromatogr aphy

h ford:th d
_W?Z”i& P T B bl 9o8l K95 Sl Sl b BRI 8ty "%‘528
(m 5|—|) 4am:17 (zﬂrnmcmneﬂlyﬂ)p,lpesldfﬁﬂ-((fmetl'iﬂﬁ)ane SfDH@M(Im théHbJrocadLQQ {encriddd) ,m2 83

(s, Hi % 0.90 (m 2H). EXAMPLE 2
(S) 2-{3- [5 clohexyl met hyl carbanoyl) phenyl] ureido}-3-[4-(2, 6- di ch
0 robe nzoyl sm@@) arn@rml]um @moqmqua,cszzdﬁm)smlsot(hpmgWUBQmngyd

'? oy onvar o i . BB Pl D, S5 d, Ae TR 1D el 18 for

2h. The organ)c sol vent was renoved under reduced pressure and. the
) resul ting aqueous : _ S

20 EXAMPLE & | | |
(5)-3-[4-(2;6- chhlorobenzoyiamino)phenyl]~2-{3 [2 (plperldlne 1-carbonyl)phenyl]
ureido}propionic acxd ' _

. The title compound (45%) was prepared from the compound of Example 7 by -
hydrolysis in a similar manner to Example 2.

| 25  m.p.: 191°C . _

' 5 (DMSO-dG) 10.64 (s, 1H) 8.10 (s, 1H) ?84 (d, 2H) 7.54 {m, 5H), 714(m |
.4H) 6.98 (t, 1H), 6.60 (m, 1H 430(m 1H) 3.40 (m 4H), 2.95 (m 2H), 1.45 (m, 6H)

- EXAMPLE- 9 : :
30 _(S) 3-[4-(2, B-D|chIorobenzoylammo)pheny{]-z {3 [5- methoxy-z (plpendme-1-
L carbonyl)phenyl]urmdo}proplomc acid methyl ester
' :  The title compound was abtained as a white salid from the compound of 'Preparation 1
- and '(2-amiho—S-_methoxyphenyl)piperidin-1-yimethénone' following the proCﬂedure :

described in Example 1.



solution was acidified with citric acid 5%unt|I pH 6 Thegg g{ﬁ#date was
collected by filtration to obtain the title (0.30 g, 77% Q)@b as a

pale yellow solid. 30 mp.:183C 3 (DMSO-d(3): 12.75 (bs, 1H), 10.68 (s,1
H, 7.90 (m 3H, 7.58 (m 5H), 7.18 (mg 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). 19 July 2005
46 EXAMPLE 3. :
(S)-2-{3-[2-(Oysl( gN@QLH@}EﬁWbC@fh@)m?)do)nﬁgmth%x&h%ilﬁf'i’%%dﬂ% 3 As4q(2, 6-d
i chl oroben§a% am no) phenyl ] propi onic acid ester The t|tIe cohpound
was obt ai ndd &5 (Tni e 44si(my 1ﬁﬁd’nﬁ@(ﬁe3b@n§36@hfd3bf PA3 e 2H).oh1A(m5Hnd
2-am no- I\I-Q)gsléx I»rgon:ﬁt Xy- N-met hyl benzam de followi ng the procedure
described in anple 1. S ( O d6, m xture of rotaners): 10.70 (s, 1H),
7.50 (m 6H), 7.05 (m 4H), 6.60 (m 2H), 4.35 and 4.15 (bs, 1H, :
rr'aj or/ngnom;\ﬂa@@nd 3.70 (s, 3H mjor/mnor), 3.47 (s, 3H), 3.20 (m

2.83 2 70 and 2.60 (s, 3H, mgjor/mnor), 1.40 (m. 10 8H)

-----o 90 (m -2 DEMor@Qynaas{I@n[r@mi&rtyl]tb{%éﬁcmbthoxw -(piperidine-1- -
rrethylcarb@gmg ido}-3-[4-(2, 6-d i :

chl or obenzoyl am Lghéﬁ}éﬂﬁﬁ}ﬁ%ﬁ}ﬁpbﬁrﬁ%&%g d 15 The title conpound (40°/c) was
prepared fr ‘mtttﬁef:@fﬁmm@néﬂﬁ‘ﬁ) Weanplepaddbijomhifer obypoend rof aEsinmlé & byanner.

to Ex | t f t 12.80 (b 1
18 713-?18) eE?drol%lE’ma%:ﬁigr@&m%gmff@f ure (7) orlo(gmerlls—lg 6 73 (é Sl'H) 1H)

6.54 an® 6. 45 (mp11-76°6faj or/mnor), 4.34 and 20 4.21 (bs 1H,

/ 7 2.80 and
265 (5, 3t e STSDTkSS; 20 &y, it A7 o 4 LA 2%
(S)- 3 [4- (2H55[72 (dh1ﬂ-ib16cﬂ§)e(mdy‘l )adiB4 ) pHEBYE] (s230R-4. 23 (meLhY I3maym, 4H),
enyl car bampylk 35 gﬁ phenyl ] ur ei do} pr opionic acid met hyl ester The tit I e

conpound was Bt ai ed as a white solid fromthe conpound of Preparation I
- and 2-am no- N- et hyl - N- phenyl benzam de foll owi ng the procedure described in

Exarrpl%l%)?A‘l‘ggg : 8.62 (s, 1H), 8.10 (d, 1H), 7.56 (d 2H) 732 (m
7.20 o
(S) -2-{3- [2-(Cyclohexyl|sopropylcarbamoyi)-5 methoxyphenyl]ureldo}~3 {4-(2 6- _

- dichlorobenzoylamino)phenyl]propionic acid methyl ester.
The title compound was obtained as a white solid from the compouhd of Preparation 1
and 2-amino-N-cyclohexyl-N-isopropyi-3- methoxybenzamlde followmg the procedure |
20 described in Exampie 1. ' ' : N
' & (DMSQO-d6): 10.70 (s, 1H), 7.59 (m, 6H), 5.15 (m, 3H) 6.98 (d 1H), 265 (
_2H) 4.45 (m, 1H), 3.70 (s, 3H), 3.62 (s, 3H) 3.46 (m 1H), 3.25 (m 1H) 290 (m 2H),
1.37 {m, 11H) 0.90 (m, S5H). '

25 EXAMPLE 12 N
(S)-2~{3 -[2- {Cyclohexyhsopropylcarbamoyl) 5- methoxyphenyl]urerdo} 3- {4-(2 6 d| N
' chIorobenzoy{ammo)phenyl]proplomc acid , _ |
The title compound (4 0%) was prepared from the compound of Exampie 11 by
B hydrolysas in a similar manner to Example 2 ' |
7.30.. - ompa 181°C
| 3 (DMSO-dG) 10 70 (s, 1H), 7.57 {m, 6H), 7.17 (m 3H), 8. 98 (d, 1H), 6.69 (m
“1H), 6.51 (m_,— 1H), 4.35 (m, 1H), 3.45 (m, 1H)}, 295 (m, 3H) 1. 50 (m 11H) 1. 02(
- 5H). o ' '

-



30 7.05 (d, 2H), 6.80 (d, 1 H), 6.65 (t, 1 H), 5.45 (d, 1 , 2%
H, 3.79 (s, 3H), 3.48 (s, 3H), 3.18 (m 2H). 19 July 2008 4% I\/PLE6

(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl | - 2-{3-[ 2- (et hyl phenyl car banoyl )
phenyl ] urei do} propionic acid The title gonpound (62% was prepared fromthe
conpound of Exanple 5 by 5 hydrolysis in a simlar manner to Exanple 2.
mp:.: 178C 6 (DMSO-d6): 10.66 (s, 1H), 8.23 (s, 1H), 7.78 (d, 1H), 7.52 (m
6H), 7.05 emAMPM&‘)me 70 (d, 1H), 6 55 (d 1H), 6.20 (t, 1H), 4.30 (m  1H),

3.32 (s, I—%”Df ‘(-) % 10 EXA
(S) - 3- [ 4( 2(B-DthtPisiber, Pé?ﬂ'ﬂ'a)rm%@faﬁmqﬂ 213 &-phepyirpinariiensl areidal bonyl ) ph
enyl] urebesliphieRicRNifetddicdtdret hyl ester The title conpound was obt ai ned

~as a white SO|Id fromthe conpound of Preparation 1 and

( 2- anmi nophéhy FYHFYEReUIdivas ghtrined ﬁér@dﬁ@tefiﬂ"ﬂ&%@‘etqf?éﬂﬁﬂuaé@ﬂﬁf@adﬁlocm bed
l(nm éEI) Exagpd ﬂ-p%en%bér%@ba)z -tk {oﬁow@t@he pﬁo@éﬁlfrgdeédﬁ)o Z WM%H)?S (7 30
3H), 3.52 (m MDM@oicze)(Wm m) 6@1 §mH)am)952cu ’amvpee (8., 4H), 7.50 (m, -

S)-3-[4- e] |
E(:231r bo%yl ;glﬁgﬂ#& g%gér{og??og% @@I da’T %OE(?J@ é?r?g Ln%l %e@%m
pr epar ed ff’f@%(mhéHb&ﬁﬁ)(@naHbe Ex(@dptid), 2.96ydd.iybrol ysis in a sinilar manner

to Exanple 2. 25 mp.:191C o (DVBO-d6): 10.64 (s, 1H),8.10 (s, 1H), 7.84
(d, 2H), 7.54 (m 5H), 7.14 (m 4H), 698(t 1H), 6.60 (m 1H), 4.30 (m

1H), 3l60 EXAMBME 149 95 (m 2H), 1.45 EXAMPLE 9 30

car bonyl ) pRA o e SO R e B acPﬂ%llz-ﬁ-ése*‘eeﬁ*ﬂ%*ﬁa’pﬁfav'i Bifhna ves

obt ai ned apra@iemti¢ eidsol i d fromthe corrpound of Preparation 1 and

 (2-am no- 3 fioxenNeKl) RLRST Il Hidsafdd MBkhaRONG T2 ha%fn@xémh&ep{?%edure |

hydrolysis in a similar manner to Example 2.

5 mpoiTac o
5 (DM30-d8): 10.65 (s, 1H), 8.60 (bs 1H), 7.90 (d, 1H), 7.52 (m, 6H) 7.15 (m,
'6H)690(m 2H), 8.75 (m, 3H)425(m 1H), 294(m 2H). |

EXAMPLE 15 _
20 (S)-2 [3-(4- BenzenesuIfonyiphenyl)ureido] 3-[4-(2, 6- dlchlorobenzoylammo)
| -phenylpropionic acid methy! ester ' _
The title compound was obtained as a white solid from the compound of Preparatlon 1 ;
and 4- benzenesulfonylphenylamlne following the procedure described in Example 1.
, 6.(DMSO-d6j: 10.70 (s, 1_H); 9.2?’ (s, 1H), 7.90 (d, 2H), 7.82 (d, 2H), 7.59 (m, o
25 10H), 7.18(d, 2H), 6.61 (d, 1H), 4.52 (m, 1H), 3.70 (s, 3H), 3.10 (m, 2H). R

EXAMPLE 16 | |
{S)-2-{3~ (4-Benzenesuifonylphenyi)ure:do} 3- -[4-(2,6- dlchlorobenzoylammo)
phenyl]propionic acid - |
30 The titte compound (30%) Was prepared from. the compound of Example 15 by

hydrolySIS in'a simitar manner to Example 2 '

m.p.: 222°C

& (BMSQO-dé): 10 62 (s 1H) 7.90 (d 2H) 7.75 (d 2H) 7.54 (m, 12H) 7.18(d, .
2H), 425 (m 1H), 3.00 (m, 2H) : : )




described in Exanple 1. 19 July 2005 48 S (DWVSO d6): 10 YM? 2‘#@ 7. 60
(m 5H, 7.19 (m 3H), 7.00 (d, 1H, 6.75 (d, 1 H), 6.68 bl , 4.4

(m 1 H), 3.80 (s, 3H), 3.65 (s, 3H), 3.43 (m 2H), 310(m2H) 295(m
2H), 1.40 (m 6H). 5 EXAWPLE 10

(S)-3-(4-(2, 6-Di chl or obenzoyl am no)phenyl] 2- {3-[ 5- met hoxy- 2- (pi peri di ne- 1-
car bonyl ) phenyi ] urei do} propionic acid The title conpound (25% was prepared
fromthe cgmm(ﬂ_:p;f Exarrple 9 by hydrolysis in a simlar manner to

Exanpl e 10 mp d (DV5O-d6): 12.80 (bs, 1 H), 10.70 (s, 1 H),
7.35 (m 5#% -3-[- @/9‘ Prﬁhiwenmy@mm)phemﬂé-@ [Fo(4¢nitrobehzer@sBlonyl) 1H), 4. 34

1 3 4 1.45 6 15
' (E)n(]AI\/PII:DE 11}3?%1%))(1]%!’1'81%5’%;31'0? 05@? ggﬁerﬁa?‘r‘s%ﬁ‘?’ipw calr_%am)yl ) - 5( met h|(;2<yphenyl ] u

‘re ido}- 3- [ {ite C@D@@M@r@b@n@@yﬂs amhﬂa)q@h@ﬁyni f;b!ecqglnmuod athpar@tlhyh ester
The title gome t o] nd of
- Prepar a%i oﬁ 1 gln@trga%n%% E%QHB#@ ﬁéwﬁa%\(ﬂb l\l—fbl“gjgrlpr)1I opy % Owcﬁ‘h ent%%jm”ale

- f-ol-l-owi ng- Exampedcedure - 20 described i-n-Exanple 1. S (DI\/BO d6) 10. 70 ('sy
1H), 7.59 (m ( ( 5 4.'4 m 1
H. 3.70 (s, E%ﬂmﬁgg’zés() %EZ)F% 3%4§%(8rﬁd 1%;1;8 4818 2'% 8. @?Hé [ %ﬁ"n 2H).
1.37 (m  13HXH.58 GnoTH) |7h203&l)2!—l)25 SEXAMPMYE4 B2 (m, 1H), 3.65 (s, 3H), 3.00 (m, 2H).
(S)-2-{3-(2-(Cycl ohexyl i sopropyl car bamoyl ) - 5- met hoxyp - henyl] ;

ureido}-3-[4-(2, 6-d i chlorobenzoyl am no) phenyl ] propionic acid The ti t e
‘conpouhd (wmpmgaor epar ed fromthe conmpound of Exanpl e 11 by hydr ol y5| S

757 (m oy SRR ning R 2600g- POy restonly 15 4 35
(m 1H, @l@y{]melﬂb@proﬁm&ﬁ:é(ﬂ‘d 3H, 1.50 (m 1IH, 1 02 (m 5H). 19 Jul y
2005 The- title c_ompc_)und (45%) was prepared from the cbmpound of Example 17 by
hydrolysis in.a similar manner to Examp{e 2. | |
i m.p.: 223°C |
d (DMSO-dé): 10.71 (s, 1H), 9.52 (s, 1H) 8.40 (d, 2H), 8.16 (d, 2H}, 785 (d,

2H) 7.60 (m, 7H), 7.20 (d, 2H), 6.52 (d, 1H), 4.38 (m, 1H), 300(m 2H).

EXAMPLES 19-23 | _ | _
20 These compounds were synt'hesiz-éd from the title compound of Preparation 1 and
| using the corrésponding reactant .réspei:tively', following the procedure as described in
Example 1 and Exampie' 2. The ESI/MS data, HPLC retention times and yiélds are
~ summarized in table 1. ' i | |



49 EXAMPLE13 :
(S)-3-(4-(2,6-Dichl orobenzoyl am no) phenyl ] - 2-[ 3- (2 phenyl él%JHHpWQﬁyI )ure| do
] propionic acid nmethyl ester The title conpound was obtained as a white
solid fromthe conpound of Preparationsi 5 and N phenyl benzene-1, 2-di am ne .
follow ng the procedure described in Exanple 1. S (DVM5O-d6): 10.70 (s 1H),
8.21 (s, 1H), 7.95 (d, 1H), 7.60 (m 4H), 7.50 (m 1 H), 7.35 (s, 1 H),
7.22 (d, 1 H), 7.15 (m 5H), 7.20 (t1aBiH) 6.90 (t, 1 H, 6.70 (m 3H),
4.52 (m 1H), 3.65 (s, 3H, 3.00 (dd, 1H), 2.90 (dd, 1H . 10 EXAMPLE 14
(S)-3-[4=(2, 6-Di chl or obenzoyl anm no) phenyl ] - 2-[ 3- ( 2- phenyl am nophenyl ) ur ei do
-] propionic acid The title conmpound (52% was prepared fromthe conpound.

of . Exanp|n 13 by hydrolysis in a sinmlar nner tqo Exanple 2. 15 :
m p.: 174C|S (DI\/SOdG): 10. 65 ($, 1@2} 8,60 bsE,SIM, Reaentieh lH}., 7.1562 (m
6, 7. 15 | EmmpRp 6. 9% (m 21 PR 3H) e 25) (Mrighe .| 2784 (m
2H) : EXAIVIbLE 15 20 | Formula . ()
(-S) -2-[3-(4- Benzg nesul fonyl phenyl ) ur ei do] - 3-| AMHTB- i c-ﬁhm)obenzoy ani no)
phenyl] prop Tonfcacidmethytester—The titteconpound-—-was—oltained—as a
white solifd fromithe ¢ und of Preparation 1 and
4-benzenesul fignyl m rm&z—q‘ ol 'C? r@[ ! %e_‘) pIr oc rel desgrj bed - ) arrpl e
1. 5 (DVBD d6): 1 (s—1H) i 7.90 (d, 2.31)%;‘!7 g2 (4 H,
7.59 (m |25 10H), 718H(d 2H, 661(d 1H, 4.52 (m 1H, 3. 70(s 3H),
3.10 (m -2H). EXAIVPLE 16 (S)-21[3-(4-Benzenes u | fonyl phenyl) iu '
reido]-3-f4-(2, 64d c | or obenzoyl am i no) phenyl]prjopionic agid 30 The
title conpound (30 repa ed from the [conpound of Exanplie 15 by _‘
hydrol ysi § i aga $i nner t%@@m@s; m7m4. 222C18 o DVBO- d) - |10. 62
(s, 1H), ¥.90 (d, a(d| 2H), 7.54 (m 12H), {7.18 (d, |2H), 4.125 (m.
1H), 3.00f{(m 2Hj. 35 1 uly 2005 3
S AY

‘ _ ;\S’N\/(S> . :

21 : .O’ NH : ‘CzaHz4C[zN4Os‘82 - 648 18.8 - 32

22 . 07'5 H.NH. ngng.ClzN:;OsSr 628 - 16.8 ) 60

N 23 : 'Sfo o[ CagHpsClaNgOsS 627 101 43
s
~ EXAMPLE 24
(S)-Z {3~ (2 Benzylcarbamoylphenyl)uretdo] 3-[4-(2,6-~ dlchlorobenzoylammo)
" phenyl]propionic acid. .
| - a) To a solution of 2- am:no-N-benzbeenzamde (0.23 g, 1 mmcl) in dlchloromethane (2’7
10" mi) was added a solution of isocyanate from Preparation 1 (0.39 g, 1 mmo!) in

dichloromethane (4 mi) at room temperature Aﬁer 48 h, the reaction mtxture waS" _'
fiitered and the solid obtained was _dlsso_lved in dlchioromethane (50 mb), washeg with  '. .
-~ hydrochioric acid 1M solution and brine (2 X 50 mi), dried (MgSO,) and concentratedin -

vacuo.




50 EXAMPLE17 (S)-3-[4-(2,6-Dichlorobenzoylamn no)phenyl]-2-{3-[4-(4-n =
i trobenzenesu I(fZJnyI g _E)henyl ] ur ei do} propi oni c acid net hyl1ge£"f3le%00(1§he. title
conpound was obtained as a white solid fromthe conpound of Preparation 1
-5 and 4-(4-nitrobenzenesul fonyl ) phenyl agsi ne foll ow ng the procedure _
described in Exanple 1. S (DMSO-d6): 10.72 (s, 1H), 9.38 (s, 1H), 8.40 (d,
2H), 8.14 (d, 2H), 7.85 (d, 2H),7.58 (m 7H), 7.20 (d, 2H), 6.64 (d, 1H),
4.56 (m 1K) Théc@ﬁe(nmteﬁﬁfﬁrnrﬁa%s(dﬁtsd&él)iin t&&g?ﬂ@%ﬂﬂ?ﬁﬁ (6-?1!) %nd water (6 rln?'onyl ) '
S)-3-[412, 6; Di ropenz am_no enyl ]-2-{3-[4-(4-nitrobenzenesu
E)h)enyl ][ ur ef‘@ﬂ#@%@%‘nf@rﬁ@%ﬁaﬁ' meQé) 5&85@%&%%&%&?51% _&@W"Wés SHEphAEe@Ofr om
t he corrpoumm;mfratﬁveafmlj & hl Arey ri;lnwmqjlrw@'r $%dué’te@ ﬁbﬁfﬁsrofgég%}ﬂ{daéf&gmﬁxﬁ@g i62-
. O-d6) : . s, 1H), 9. S, , 8. , 8.
(0, "2by | 7ol Cagaied iy Sb (08 6, heigiddbacd s, ctdingd Haa3a (m
1 H, 3500wtita sdid). .Fillr2MPhdbpdPicdBor? By RBE SBrom@IRNHPRLS (Mr@fo%ﬁﬂﬁﬁgﬁhéle‘j
fromthe title caonpound of Preparation 1 and using t’he corresponding S
-reactant-r é@é&f?'?g@ﬂ? tteomhakRg (4 Fedpt bekafa whilg sefisscr i bed in -Exanple 1
and Exanple 2. ffe: fe3bEMS data, HPLC retention tinmes and yields are :
summarized in table 1. 19 July 2005 11! 51 TABLE 1' ESI/M5 Retention - '
Mol ecul ar Yi el ® (BMEQpite: V2. 79 €sTilhp 10diisl aHY, d0EB (s[ MEH@RM)L, )H), 6.18 (d,

- 1H), 7.52 (m, 7H), 7.28 (m, 8H), 6.94 (t, 1H), 4.49 (d, 2H), 4.27 {m, 1H), 3.01 (m, 1H),
10 2.88(m, tH). | ' -
EXAI‘JIPLE 25 _ - : )
(S)~2F[3-(2-Cyclohexylt:arbamoyiphenyl)ureido]-3-{4~{2,6-t§!ichIorobenzoyia_mind) o
- phenyl]propionic acid _ | _ ' o
i5 ° The title compound wés_dbtaihed as a whité_a solid from the compound of Preparatidn 1. -
and 2Z-amino-N-cyclohexylbenzamide following the procedure described in Exémp_le 24,
 mp:178°C 7 | o A X _ B
, & (DMSO-d6): 10.67 (s, 1H), 9,'86'(5, 1H). 8.37 (d, 1H), 8.13 {d, 1H)‘, 7.52 (m, |
, - 7TH), 7.28 (m, 3H), 6.93 (t, 1H), 4.25 (m, 1H), 3..75 (m, 1H), 3.04 (m, 1H), 2.84 (m, 1H), )
20 178(m, 4H), 1.59 (m, 1H), 1.20 (m, 5H). ~ - S

EXAMPLE 26 | o '
; (S)-3-[4—(2,6-0ich!orobenzoylamino)phe'nYI]42-[3-(2-phenyicarbamoylphe_nyl)
'~'ure1;do]propion_ic acid L _ o
25  The title compound was dbtained as a white solid from- the compound of Preparation 1
| ~ and 2-amino—N—phenylbenzafnide following the proceduré described in Example 24.
mp.:184C . | o
5 (DMSO-d6): 10.66 (s, 1H), 10.40 (s, TH), 9.26 (s, TH), 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 TH), 4.26 (m, 1H), 3.03 (m, 1H), 2.83 (m, 1H). | R




19 U -CH, C29H29C12N505 599 13.4 40 NH 20 s I~ sl O 0321- %9%40632 704
18.6 10 NH 21 o"s NH S, C28H24CI 2N406S2 648 16.8 32 O N~ _
C291- 124021\ 1406S 628 16.8 60 23 |1 o CHCHC NON30 2s z a sS 627
.10:1 43 it 5 EXAMPLE 24 (S)-2-[3-(2-Bgnzyl carbanoyl phenyl) u
reido]-3-[4-(2, 6-d ich |orobe nzoylamino) phenyl]propionic acid a) To a
sol ution of 2-am no-N benzyl benzam de (0.23 g, 1 mmol) in dichloronethane -
(2 10 nl ) Exampaddzd a solution of, isocyanate from Preparation 1 (0.39 g,

1 mol) in oro t hane roomtenperature. After 48 h, the
ontrl b S TR r v Bty VP BT e sl abortant 1

~di chl ororrehim&ngpﬁ&@imra,pmwaﬁg@g with hydrochloric acid 1 M solution and

‘brine (2 50,.m dried SA4) ~and concentratedin vacuo. 19 July 2005

52 b) The I t H)e Pof aPamiosIm )
XZP%H%@ RYY W%Sr 'a§d 88 Whitesslid &am thecenreH)d pbPiapamtios 1

and water &6d nd-hminoli-ki6ke:QRdt8 ibehzBRRIe) fdi%ﬁm{cﬁ%ﬁe aﬁ%%gdrﬁgddé ﬁbéoealﬁ“ on.

m xture wa stlrred at room tenperature for 3 h. After renoval under
~reduced prE&ITR'8 28f tetrahydrofuran and -addition of concentrat ed e
hydrochloric acihg (£13cm ), the crude acid was obtained as a 5 white soI i d
Filtration and purification by flash chromatography (chloroform nethanol
10: 1) vyi el ded th&NBOHS)cthPD(dH.03.25 (9,1H.1849 d5, dHMIiBt S @oHHY.7.48 (m,: 165C

_S e o (10 g gt s Bt By 6D B gl 2 o

.27 (m 1HPpS (18, » @), (3 (ErHpEH), 492 ﬂnﬁm)(m 1

. EXAMPLE 28 | |
(S)-2-[3- (2 tert-Butylcarbamoylphenyl)ure:do]—3 {4—(2 6- dlchlorobenzoylammo)
“phenyl]propionic acid o .
- 15 The title compound was obtained as a white solid from the compound of Preparation 1
and 2-am[no-N—tert-butytbenzamrde followmg the procedure descnbed in Example 24.
m.p..191°C ' _ , _
3 (DMSO-d6). 10.66 (s, 1H), 9.57 (s, '1H) 7.99 (d, 1H), 7.92 (s, 1H). 7.55 (m,
7H}, 7.29 (t, 1H), 7.23 (m, 2H) 6.92 (t, 1H), 4.23 (m 1H 3.02 (m, 1H), 2.83 (m, 1H),
20 1.37 (s, 9H). - '

‘EXAMPLE 29
. (8)-3- [4-(2 - D|chIorobenzoyfammo)phenyl]-z {3 {2,4-dichloro-6- (cyclohexyl
_ methylcarbamoyl)phenyl]ure:do}proplomc acid _ -
25 The title compound was obtained as a white solid from the compound of Preparation 1
- and 2-aminc-3,5-dichloro- N—cyclohexyl N—methy!benzamrde foi[owmg the procedure
described in Example 24.
m.p.; 202°C - DR | _ _
5 (DMSO-d6; mixture of rotamers): 12.85 (bs, tH), 10.68 and 10.65 (s, 1H,
30 minor/major) 8.24 (m, 1H), 7.66 (s, 1H); 7.51 "(m §H), 7.28 (m, 1H), 7.17 (m, 2H), 6.56
; (rn 1H), 4.21 (m, 1H) 3.59 (m, 1H) 2. 90 (m, 2H), 2.80 and 2.85 (s 3H, mlnor/major)
1 80-0. 80 (m 1OH) -




EXAMPLE 25 (S) uly 2005

2-[ 3-(2- Cycl ohexyi car bamoyl phenyl ) ur ei do] - 3- [ 4- (2, 6 di chl oro enzoyl ani no)
phenyl ] propionic acid 15 The title conpound was obtained as a white solid
fromthe conpound of Preparation 1 and42-am no-N-cycl ohexyl benzam de
follow ng the procedure described in Exanple 24. mp.: 178C S (DMSO- d6):
10.67 (s, 1 H, 9.86 (s, 1 H, 837 (d, 1 H, 813 (d, 1 H, 7.52 (m 7H),
7.29 (m 3HXAMPLE33Qt, 1H),.4.25 (m 1H), 3.75 (m 1H), .3.04 (m 1H), 2.84

g 1H), 7 1..59 1H),. 1. 29 .. EXANPLE 26

E g) ; 3-H% 4-( %ﬁbj B'@ﬁ@%bqg‘g’}ﬁ¥’6’§ﬁta}ﬂ‘|°%%])aﬁ?@?ﬁ'j"9§3[‘ég%QBQ{SH&‘?E%{M%M| phenyl )

ur ei doj prophhnmblmeraoytinﬂﬁoyﬁmnyi]pdopimpﬁund was obtained as a white solid

f th d of P d 2-am henyl b de foll .

the. pr ocedire WHoEUPrHEY o EkeREY 8 3ol TOTeile CaMPENRO P BioBs ?l“ "

1H) 105 40afic 2-dmih-N-SrcbekyE.3, AdimetByidehzbhidel foltbwin tﬁ@ &B&edu?é*hes&tb@& |
7.55 (1 4@ 45 (m 1H), 7.34 (m 4H), 7.22 (m 2H, 1H),-

---=-30702(t n’}l %26 (m 1 H. 3.03(m 1H, 2.83 (m 1H. 19 July 2005-

53 EXAMPLE 27 m.p.: 193°C

(S)-2-{3-[2-(Cycl ohexyl met hyl car barmyl ) phenyl ] urei do}-3-[4-(2, 6-dichl oroben
zoyl am no) ph%@‘i"?@r%lﬂajm@ elopanEn: 12. ?@@%dr‘rﬁoiﬁxﬂ%@sﬂ'ﬁbféﬁrﬁmdmg a ' ?

white solidskr n |
2- am no- N-cy B(ﬂn‘mﬁe1 %szggn{rgeﬁ_@a? \SvlI9 ﬂJ} sa&gce urde s ) ST
~ Exanpl é024mrﬁFb 28 @m@@'f@ @%@ld@r)/mamo 552@ 3H.11 HY5 097N, (1OH).1 H) 8.597
(m 1H, 815 ¢d, 1 H, 7.48 (m 6H, 7.31 (t, 2H), 7.21 (m 2H), 6.92
(t, 1H, 4.19 (m 1H, 3.06 (m 3H, 2.86 (m 1 H, 10 1.65 (m 6H) 1.13 |
(m "3H), OE¥AMPKE IH). EXAMPLE 28 -

(S)-2-[3- ( bemt AIRY I

| or obenzoy ar%lqlr’?o[z%g%lhﬁg{%qproﬁhgﬁlﬁg%gw%ﬁé@%%E{tﬁw(ﬁe'goﬁpgﬁ]ﬁzdﬁvc\i/és obt ai ned-

,as a whi t ecerg- blexmoamnmne)mwﬂummwﬂc Bridpaetityl estet .
15 A solution of the compound frorn Preparation 7 {0.15 g, 0. 63 mmoi) and the |socyanate

. from Preparation 1 (0.25 g, 0.63 mmol) in acetonitrile (5 ml) was heaied at 70°C for 4 h_.
~ The. volatiles were removed in vacuo and the residue was partitioned between ethyl
acetate (10 mi) and water (25 mi). The phases were separated and thé aqueous layer-
- re-extracted with ethyl acetate {2 x 10 mi). The combined ofganic extraots ‘wer.e'___ |
20 washed consecutively with saturated sodium bicarbonate (10 mi), brine (10 mi), dried
with 'sodium'sulphate, filtered and evaporated under reduced preséure’. -The_ obtained
crude oil was purified by flash chronﬁatography (hexanes:ethyl acetate 1) to afford the
fitle compound as a yellow solid (0.1g, 25%).. e o
‘ ~ 3 (DMSO-d8): 10.70 (s, 1H), 7.59 (m, 5H), 7.18 {m, 7H), 4.30(m, 2H) 3:10 (s, . '
25 3H) 298 (s 3H) 2.95 (m, 2H),1.585 (m, 8H) Q.85 (m, 2H)." |

- EXAMPLE 32
{8)-2-{3- {2-(Cyclohexylmethylcarbamoy!)pheny!] 3- methylureldo} 3-[4-(2, G-dl
' chlorobenzoylamlno)phenyl]proplomc acid _ :
30 The title compound (0.06 g, 62%) was prepared from the compound of Exampie 31 by
'hydroiyms in a similar manner to Example 2 '
m.p.: 201°C _ _ _ =
;) (DMSO-dG): 10.67 (s, 1H), 7.80 {m, 5H), 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): :



and 2-am no- N-tent but yl benzani de fol | owi ng t he pr ocedure ?ﬁiﬁ tﬁ%d
Exanple 24. mp:; 191C 6 (DMBO-d6): 10.66 (s, 1 , 9.57 ! , 7.99

(d, 1-H, 792(s 1H, 7.55(m 7H), 7.29 (t, 1H), 7.23 (m 2H), 6.92
(t, 1 H, 423 (m 1 H, 3.02(m 1H),52.83 (m 1 H, 20 1.37 (s, 9H
EXAMPLE 29 (S)-3-[4-(2, 6-D ichlorobenzoyl am no)phenyl]-2-{3-[2,4-dich

| oro-6-(cycl o hexyi - rhethyl carbanoyl ) phenyl ] ur ei do} propi onic acid 25 The
title conp&sddRiES3dbt ai ned as a white solid fromthe conpound of

- Prepar at on 0 5-di 0-N-c hexyl - j.benzam de
ol | ow ng.iTe-H BER AR Gktere gUEN Riiadhe SN p R 73 24 gt oo
m xt u/re of benmydaarrebno)p&er&fi]p(rbprpnﬂzl-ﬁc;d i2ti08 eatet 10. 65 (s, 1H, -
maj o :
(i 2by . o.nhells fomgBlnd s ot 55y i s e g o *r%pog@da?npﬁmanoz ‘80’ and
2.65 (s5 3Ehd 4titobiofotmnaenesulidnyBtidhh8R-sbyamibeHpliowifg I prote@fe dedelpXAVPLE
30 (S)-2- { Zagw(pﬁlg ohexyl met hyl carbanoyl ) - 6- met hyl phenyi]Ju re -
N 6 (o) SRS T [ B ‘chl-or obenzoyl am no) phenyl ] propi oni c -acid The ti the
conpound was ob$ atped): a’:S‘I@(Q’\’ﬂllH esswl(drdrrﬁ)r f.vm?tthemm‘awrr@ ok W@Pfcr 32'%4&0” 1
0

-5 and 2- amﬂ cl_ohex t hyl benzam de fol | ow ng he procedur e
descri bed ﬁ( %lrpl—"e Szwy?-h’opS 39 @9?’3‘(9 § LB OHI63. TRilst3h e3-0F (Moktder s)
12.70 (bs, 1H) 10.69 (s, 1 H, 7.75 (m 1 H, 7.56 (m 5H, 7.18 (m

4H) , 695&&1@ 649(m 1H, 435 (m 1 H, 3.3 (m.1H, 3.00 10
(m 2H %75 (s, 3H, nminor/major), 2.12 (s, 3H), 1.75-0.70 (m -

10y DA @@hlarc{b%hﬁgnés@féh?ﬂjl@%ﬂﬁ&tmﬂ]giaer,@@n@ﬂ JhER e ety

. ureido}-3 L | oro- benzoyl am no) phenyl] priop-ionic acl
ester 15 A%’lﬂ%a\%ﬁomhwéipmﬂr%e@awhom Preparation 7 (0.15 g, - 0. 63 mrol)

-and the i spgyaBat@mddupm @ro%;arraé Ipeglpaileo( @m%% tBe  OnfHdulETd) Ekérnaseé%g”'_' e

(5 m) was, heated at 70C vol atil es were renoved I n vacuo and
the resi dUdYRIEIHEA ?‘fﬂ"éh@é“%ﬁ?\ééﬁ“@e‘?ﬁyl ,

15 m.p.: 202°C " _
~ 3 (DMSO-d6): 10.70 (s, 1H), 8.45 (d, 1H), 8.23 (s, 1H), 8.07 (d, 2H), 7.89 (d,
1H), 7.56 (m, 8H), 7.23 (d, 2H), 4.32 (m, 1H), 3.05(m, 1H), 2.86 (m, _1H). o

 EXAMPLE 35 |
20 . (S)-2-[3-(2- BenzenesuIfonylphenyl)urerdo]—S [4 (2, S-drchlorobenzoylammo)
S pheny!]proplonrc acid methyl ester ' ' '
_‘ To a stirred solution of triphosgene (0.084 g, 0.28 mmol) in dichloromethane (1 ml) at’
- 0°C was slowly added a solution of 2- benienesuifony!pherryiamihe (0. 2 gl 0.87 mmol)
in dichloromethane (1 ml) and the mixture was stirred at 0°C for 15 mrnutes After that,
25 tnethylamme (C. 17 g, 1.74 mimal} in drchloromethane (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—[4r(2 6-dich[orobenzoy[amino)‘phenyl]prOpionic acid . methyi 2
o _ester hydroohionde (0.35 g, 0.87 mmol} and triethylamine (0.9 g, 0.87. mmol) in
drchloromethane (2 mily was siowly added and the resu[tmg reaction mrxture was stirred
30 at room temperature overnrght The voiatrles were removed under reduced pressure
| and the resrdue was purified by column chromatography (Flash Biotage,
drchloromethane ethyl acetate 3: 1) to yreld the title compound (O 26 g, 50%) asa whrte
salid. , )
' 5 (DMSO- d6) 10.75 (s, 1H), 8.50 (s TH),. 8 16 (d tH), 7.92(m, 4H) 760 (
35 8H), 725 (m 3H) 440 (m 1H), 370(5 3H) 308 (dd 1H), 2.90 (dd, 1H)



~8H), 1.76 (m 2R,

acetate (10 m) and water (25 n1)‘ The phases were separ at@dl‘_‘ he

aqueous | ayer re-extracted with ethyl acetate (2 x 10 nml) e c{;)onbi ned
organi c extracts were 20 washed consecutively with saturated sodium

bi carbonate (10 m), brine (10.m ), drisgd w th sodium sul phate, filtered
and evapor ated under reduced pressure. The obtained crude oil was purified
by flash chromat ography (hexanes:ethyl acetate 1:1) to afford the title
conpound aBXaMypelH 36y solid (0.1 g, 25%. S (DMsO-d6): 10.70 (s, 1H), 7.59

Em g::?) (%%[%%b ‘%‘ﬂz‘g“ﬁs‘ég"{yﬂheﬂ u’@éﬁ#f_‘é{%@% h?gpo’benzoylgmmo?l_l) 2. 95

- (S) - 2- { 3- [ ghdrpiromiexid :mitihyl carbanmoyl) phenyl]-3-nethyl u re i
do}-3-[4-( chl.oro no) hen onic acid 30 The title
conpound (gheo%tge co dv&g éﬁ%“r) pl? ‘%/chhg tﬁﬁ&ﬁmﬂ’%'ﬁd ekERmRe 39 byy -
hydr ol ysi shydmolgsisirma kl&ﬂaﬂﬁ@ﬁ@ér th exfxpaP. e 2. mp.: 2010C S (DVSO-d6): 10.67

(s"1 H); 7.60 (m 52?7 7.40 (m 2H), 7.25 (m 5H) 4.28 (m 2H), 3.00 (m .
18 (m 3H), 1.35 (m-3H), 1.00 (m-2H). 35 19 July -

2005 55 EXAMP -

() -2-{3-[ 4- 4%@@?8&%@%2&?f1owy|8)4t9h(|so1ﬁ o % P TS G TR G i ek

ioro benz@iy')l Af3r6) pHbriydq (prdpi 6A48i1(¢ 24i d-22et.hH). ésxlelm, Thi, 3.06 I(tEﬂ déiypound

was obt ai nggds 3pwhite solid fromthe conpound of Preparation | 5 and

4- (4-chl or obenzeénesul f onyl )th| ophen-3-ylam ne follow ng the procedure .

described in Exanple 31. S (CDCI3): 8.15 (s, 1H), 8.07 (d, 1H), 7.77 (d,

2H), 7 72 é)@AMM:'Es:ﬂ 60 (d, 2H), 7.40 (m 6H), 7.18 (d, 2H), 5.55 (d, 1H),

4.82 (m &'3 3H), 3.17 (m 2H). 10 EXAMPLE 34
(S)-2-{3=[ -(344@145@l@bimzbmwlmnylpﬁehy!&ﬂlﬂt{éri2apwe]rldneen -satfpa@)ghenyl, 6- d

ich loro gg%?ﬁ}mﬁ}g)aghje%w%%;om c acid The title conpound (40% was -

prepared from the conpound le 33 by hydrolysis in a simlar manner

" to Exanpl el'e tites-ompeung eze bty rmm@l@ﬁnte salid7Borfighe Thinpodndi& Rrépargtign 38. 23
) '( S, 1"951 8an97(§)d2 aghqo-S 14 ?296 (dgzhlorobenzoy!amlno)phenyl]propmmc ElCId methyi ester

hydrochioride foilowing the procedure de_scrlbed in Example 35.
§ (DMSO-d6): 10.75 (s, 1H), 8.46 (s, 1H), 8.05 (d, 1H), 7.92'(d, AH), 7.55 (m,
7H), 7.20 (m, 3H), 4.42 (m, 1H), 3.68 (s, 3H), 3.10 (dd, 1H), 2.90 (m, 5H), 1.40 (m, 6H).

20 EXAMPLE 38
(5)-3-f4-(2,6- D|chIorobenzoylammo)phenyl]-2 {3 [2- (p!pendlne 1-sulfonyl)phenyi]
ureldo}prop:onlc acid ' '
The title compound (20%) was prepared from the'compouhd of EXampie 37 by
. ‘hydrolysis in a sifniiar manner to Example 2. k B
25 m.p.: 225°C
_ 6(DMSO d6) 12. 72(bs 1H) 10 71 (s, 1H), 792 (m, 2H) 7.55 (m, TH) 725(
. 2H) 716(t 1H), 4.33 (m, 1H). 3.07 (dd, 1H), 2.87 (m, SH) 1.43 (m 4H), 1.35 (m, 2H).

- EXAMPLE 39 | | |
30 {S)-2-{3-[2- (Cyc!ohexyimethytsu{famoyl)phenyl]urE|do}-3 {4 (2 6-d|chlorobenzoyi |
: ammo)phenyl]proplomc acid methyl ester '
The title compound was obtalned as a whtte SOIId from the compound of Preparatlon 2
| and (S)-2-amino- 3-[4 (2,8- dlchlorobenzoylammo)pheny!]proptomc acud methyl ester
“hydrachloride following the procadure’ descnbed in Exampie 35.




1H), 7.56 (m 8H); 7.23 (d, 2H), 4.32 (m 1H), 3:05 (m IH),,2.86:(m 1H).
EXAMPLE 35 20 | orsufy 2is .
(S)-2-(3-(2-Benzenesul fonyl phenyl ) urei do]-3-[4-(2, 6-di chl orobenzoyl am no)
phenyl ] propi onic acid nethyl ester To a&7stirred solution of triphosgene
(0.084 g, 0.28 mmol) in dichloronethane (1 nl) at OC was slowy added a
sol ution of 2-benzenesul fonyl phenylamne (0.2 g, 0.87 mml) in
di chl or onet haned (AMBO-d@INdOTAds, MKt 838 (wasHE19.06 édl Hi), GCOf @r 14H hyvhyd,es.

s “aaded. gt L LR A Lo ook AR U oadh )L%?H%Eg?n”ﬁséf "

tenper at ur 810dtd, 3 H), 2.3 (dd)i16l), S0dULs] BIA), a.52ntx ) e1.05 (m, 8H).

(S)-2-am no-3-(4-(2, 6- di chl orobenzoy(am' no) phenyl ] propi oni ¢ aci d net hyl
ester hydrochloride (0.35 g, 0.87 nmol) and triethylamne (0.9 g, 0.87
mml ) s EKAMR}LJEJ:ttBthane (2 M) was slowy added and the resulting

vorati Les W seruEetpdaane e R b BN rreeRE e ur i e

by col um ﬁﬂntfmyphw@payoﬁﬁl @5@ Bi ot age, dichl oronet hane: ethyl acetate
3:1) to y| %Ihetltlec § 026dg, 50% as a white _solid. S

( DVBO- d6) : rief)" g qameopng (5875 owass Prepajed ok ey COmRPUNG 9B Emelede by. 60
(m. 35 9H)ydr8iy§5m(éﬂslrriﬁh9mal4ne4’@o tamdied), 3.70 (s, 3H), 3.08 (dd 1H;
2.90 (dd, 1 .19 Julg 2005 56 EXAMPLE 36

(S)-2-1%-(2- Berﬁ‘éhe%f’ onyl pheny! ) ur ei do] - 3- [ 4- ( 2, 6-di chl or obe nzoyI ani o)

phenyl ] pr opi 0”'8"‘@955 H}eﬂ’ﬁz@lse ﬁﬁ”@@wg A9, %%gg(d %ﬁ%? Y‘@?{B F@p?rs% rom

t he conpound of sis in rto npl e

2 mp . 2AHCTE((OVBE) b4 c_mms?qg HY 3B g H)R3, e () 1HB. DG (af, 1E)H) |
7.99 (d, 1 . , .28 (d, 2
7 22 Et | 2‘&% (ad 13‘% %@b %m' '%5 %@d&?% 42')519%%% 1 H). 1(() EXAK/DPLE

(S) 3-[4- (@X‘SMFLE%N obenzoyl am no) phenyl | - 2- { 3- [2 (piperi di ne- 1- sul fonyl)p
henyl] =~ urel propionic acid nethyl ester The title conpound was obtained -
as a whi te(%@k[ﬁdzfﬂecmﬂviphentldummimﬁ [éff(2 chhpldpmbmoslammcﬂphenyl] :

proplonlc acid methyi ester , _
The title compound was obtalned as a white solid irom 2- benzylphenylamine and (8)-2-
- amino-3 -(2 6-dichlorobenzoytamino)phenyllpropionic acid methy! ester hydrochlonde
20 following the procedure descnbed in-Example 35. N .
& (DMSO-d6): 10.72 (s, 1H), 8.10 (s, 1H), 7.65 (m, 6H), 7.19 (m, 7H), 6.é_5 (m,
4H), 4.55 (m, 1H), 3.91 (s, 2H), 3.68 (s, 3H), 3.00 (m,_ZH').. o

 EXAMPLE 42 ,
25 (S)-2-3- (2- Benzylphenyt)ureido] -3-[4- (2 6- dichlorobenzoylamlno)phenyi]
_ proplomc acid : _
~ The fitle compound {43%) was prepared from the compound of Example 41 by
hydrolysns in a similar manner to Example 2.- '
| m.p.: 232°C _ - ,
-30 : d (DMSO-dB) 10.68 (s 1H) 8.18 (s, 1H) 7.74 (d, TH), 7.534 (m, 6H), 7.15 (m,
_ BH) 6.92 (m, 1H), 6.70 (d, 1H), 4.30 {mm, 1H), 3.92 (dd, 2H}), 3.00 (m, 2H).




15 and (S)-2-am no-3-[4-(2,6-dichl orobenzoyl am no)phenyl]p,{?o‘})l %B(%Xam d :
met hyl ester hydrochloride follow ng the procedure descri d‘ anple
- 35. 6 (DVBO-d6): 10.75 (s, 1 H),.8.46 (s, 1 H), 8.05 (d, 1 H, 7.92 (d, .1
H, 7.55 (m 7H), 7.20 (m 3H), 4.42 (m 1H), 3.68 (s, 3H), 3.10 (dd,.1H),
2.90 (m 5H), 1.40 (m 6H). 20.EXAMPLE 38 -

(S)-3-[4-(2,6-Di chl orobenzoyl am no) phenyl ] -2-{3-[2-(pi peridi ne-1-su
Ifonyl)phemmpkﬁ@do} propionic acid The title conpound (20% was prepared

f th | t
2 S T A I o
qud 2?) 7psgplemcaz:iqme‘rh325es¢et oH), 7.16 (t, 1 H), 4.33 (an %9Héb 3.07
(S)-2-{3- [g%?a/] ?@%t ﬁyq F‘%d yl‘f%ﬁ ﬁ?ﬁ%?@%B?EWM%PTgQ}@”M'?EW%r oben
' Zg%ﬂ aZn n@)\@h@}ﬂ-qrpmoﬁ- éF{E,@ cﬁd}(ldohmﬁoyibnﬁai)ﬁlﬁen'ljﬂ@'opbh{ce a@ﬂ;ﬂ@ﬂﬁﬂd YRS
obt ai ned a rom Q ation an :

o S)=2--am- n@ - m&’@ @9"&“ " h&rPJB ?@5@‘?% ﬁ%‘f'ﬁﬁ%ﬁ%ﬁ?%g%pl oni ¢ acid nethyl-
ester hydrochl BDRISCEad) ooirngsthe, |ar4c5 @dw;sa SjﬁSFJHIPﬁIdT'ESU %%’N@'ﬁ §%m 19
33' ylf|)°°5 58 7515’(([)%%2?%"291(*}&%@4{“ 2325‘6&" %3 %éj)(rm@fdk 2H) o 457(210
lH) 3. 6223 (s, 3. i% Em é::g .53E;L(2\|\/|(:>Eg 4éH) 2.85 (dd, 1H, 2.60'(8

m

(S) 2- f@ %SH@&@J—‘)EO% xyl met hyl sul f anoyl ) phenyl Ju reido}-3-[4-(2, 6- dich
1or obenzoytS) hwnm)phmufbb@ﬁﬂmmin@ Srg:]Tilp %M&m%e&%@ems

pr epar ed fromthe coppound of Exarrp e dr ol yS| s .n.a srm msinner_
to Exanpl ePPPYYCACS . 185C S (DVBO d6): 10 70 (s, 1H), 8.32 (s, 1 :

7.89 (d, 2Fe tle id aHp0% dg3
.89 Et e tifle n(pibun %D/\}i whs Jﬁé’ﬁared“'fbogn gr%él%ggrfﬂoif%")of Exe?rﬂ%& ? %@1 ",

©2.52 (s, *E%dm'&s'ﬁ@ a(ﬁf“"ér a“‘iefé@E(‘?ﬁ’P'&% 1.02 (m 3H). 15 EXAMPLE 41
(S)-2-83- (2 Benayl :phrery | )ur_el do]-3-[4-(2, 6- di‘ chl or obenzoyl am no) phenyl ]
~ 8(DMSO0-d6):10.70 (s, 1H), 8.42 (s, 1H), 8.15 (d, 1H), 7.58 (m, 6H), ?,32 (m,
-+ 5H), 7.12 (m, 4H), 7.00 (t, 1H), 4.28 (m, 1H), 3.00 (dd, 1H), 2.86 (dd, 1H).

EXAMPLE 45 :
20 (S)-2-{3- {5-Chloro-2 (4-chlorobenzenesuifonyl)phenyi]ureldo} 3- [4 (2 6 d:ch!oro
o benzoy!ammo)phenyl]propxomc acid methyl ester '
‘The title compound was obtained -as a white sol:d from 5-ch|oro—2 ~(4- g
| chiorobenzenesu[fonyi)phenyiamme S and (S) -2-amino-3-[4-(2,6- |
_ d:ch!orobenzoylamino)phenyl]proplon:c acid methyi ester hydrochlonde foilowmg the
- 25 procedure described in Example 35. L ‘ :
8 (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,
1_H). - ' - S

.30 EXAMPLE 46 o _
O (8)-2- «{3-[5-Chloro-2- (4-chlorobenzenesu!fonyl)pheny!}ureldo}-.'i [4-(2 B- dlchloro
| benzoytammo)phenyl]proplomc acid- : , |
. The title compound (80%) was prepared from the compound of Example 45 by
o ‘hdeO!ySlS ina s:mllar manner to Example 2. | )
3_57- ‘ m.p.: 239°C -




[

~propionic acid nethyl ester The title cor\rpound was obt ai 'ne@, .ﬁ;?yfoo‘ghi te

solid from 2-benzyl phenyl am ne and .(S) - 2-

“ami no- 3-[ 4- (2, 6-di chl or obenzoyt ami no) phenyl ] pr opi oni ¢ aci d net hyl .est er

hydrochl oride 20 follow ng the proceduse described in Exanple 35, 8
(DMBO-d6): 10.72 (s, 1H), 8.10 (s, 1H), 7.65 (m.611), 7.19 (m 7H), 6.95
(m 4H), 4.55 (m 1 H, 3.91 (s, 2H), 3.68 (s, 3H), 3.00 (m 2H). EXAMPLE
42 25 5 (DMSO-d6): 10.70 (s, 1H), 8.60 (s, 1H), 8.12 (m, 6H), 7.61 (m, 7H), 7.25 (m,

(S)-2-[3-(ZBe y di chl or obenzoyl am no) phenyl ] -

pr opi oni c écﬁfﬁ_ﬁér}?hﬁ.{r}' {é)ﬂé %??é% %(R‘/gs prepared fromthe corrpound of
Exanpl-e 41 by hydr ol ysi s |n a simlar manner to Exanple 2. m p.: 232C 30
d (DVsO-d6): 10.68 (s, 1H), 8.18 (s, 1H), 7.74 (d, 1H), 7.54 (m 6H), 7.15
(m  8H), 6.92 (m 1 H, 6.70 (d, 1 H, 4.30 (m 1 H, 3.92 (dd, 2H), 3.00
(m 2H)3 1§XAMF§L52@D5 58 EXAMPLE 43

S)-3-[4- b h | f | ph |
o] bropt 9o B e G RBEng OB R R SN oo BTN g B
white soli dnﬁmmjph@nydlmoyioﬁw éaayﬂmhﬂredtam ne 5 and

(S)-2-am n¢ -'3-‘I[’it4- hI or ol%? | ami no) phen E’] propi oni ¢ aci d met hyl
est er hyd?o%h 5t | Hg’pPB” oWt PAH %raéc@dd‘f@edéé r M98 ?ﬁe%%'{”@”ﬂfﬁ-
( DVBO- d6) : cHibropherfygamitéd) and. (43;3-2(a‘mmc3—13|){4 (ﬁs%h(dﬂobérﬂﬂbyiah pr(éﬁg }_ifﬁ}luomc? 32

( m gg Exiﬁé’ (ti%)A estH2 hydrogl?on(de fol!owmg térlle%?oc(efrﬂjreld@scrlbed in xampl

_'(S) 3- (4=(2, 6- D¥ ghlisoBNI®Y4 2471 130) meqyliH 28[38- (621951€i‘¥é%m 5ﬁgw&sdo¢?@ny')

rom

d d The titl
conpound_ o B/ b 90 (hy o 7a1S aind Lo b Fnisk 100, Bxanpl e 2. 15

-*-mp 220C S (DVBO 46):10.70 (s, 1H), 8.42 (s, lH) 8.15 (d, 1H), 7.58 (m

732{2% Eﬂ%d 7.12 (m 4H), 7.00 (t, 1H), 4.28 (m 1H, 3.00 (dd, -
2.86 MP EXAVPLE 45 20 :

-(S) 2-{8- [(3)@:113%58@126ﬂe&lﬁd&&ﬁb@ﬂ?&ﬂﬁﬁé&wlﬁﬁéﬁhbpﬁ‘fliD(i hAH.Eﬁn@lP&b&zBﬂr(Z 6-di ch

| or O
“amino}phenyl]propionic acid

" The fitle compound (25%) was prepared from the compound of Example 47 by
- hydrolysis in a similar manner to ExampIeZ '
m.p.: 242°C , |
20 ° 5 (DMSO-d6): 10.72 (s 1H), 858 (s, 1H), 7.80 (m 4H) 7.53 (m, TH), 7.15 (m,
4H) 4.30 (m, 1H) 3.00 (m 2H - |

- EXAMPLE 49

| (S)-2—{3 [2 4-D|bromo-6-(cyc|ohexylmethy!carbamoyl)phenyl]ureido}-3 [4-(2 6-di

25 chlorobenzoyiamlno)phenyi]proplomc acid methy! ester ‘ '
The title compound was obtained as a. white solid " from 2Am|no-3 5-d1brorno—N— '
cyclohexyi-N-methyl-benzamide - and - (S)-2-amino-3-{4- (2,6-
d|Chlorobenzoylam1no)phenyl]propiomc acid methyi ester hydrochlorlde followmg the
procedure described in Example 35. - . _

30 & (CDCl,, mixture of rotamers 7. 98 (m, 1H) 7 67 (m 3H), 7.24 (m TH) 6?6. a
- {m, 1H) 4.32 (m, 1H) 3.67 and 3.53 (s 3H, major/mlnor) 349 (m, 1H) 3.04 (m 2H)

2.86'and 2.58 (s, 3H, major/mmor) 1.80-0. 80 (m, 1OH) ' ‘




benzoyl am no) phenyl ] propi onic acid nethyl ester The tit I e was
obtained as a white solid from5-chl oro-2-(4- FQOWM

chl or obenzenesul f onyl ) phenyl am ne and (S)-2-am no-3-[4-(2, 6-

di chl or obenzoyl am no) phenyl ] propi oni ¢ a®i d net hyl ester hydrochl ori de
followng the 25 procedure described in Exanple 35. S (DVBO-d6): 10.72 (s,
1 H, 7.33(bs, 1 H, 848 (s, 1 H, 825 (s, 1 H; 7.95 (m 4H, 7.60 (m
5H) 7.28 MﬁJ)ESW 32 (m 1H), 3.70 (s, 3H), 3.02 (dd, 1H), 2.90 (dd, 1

. 30 EXAMRLE.
(S) 2-{3-[5 |{§§%42D' e S e R R S e R G O
6- di chl oroChbﬁﬁb@woahnmwhﬂrenyl];]umpom@acld acid The title conpound (80% was

prepared f S| n-a si,m manner.

o Exanpl ¢ 37 YB°caBBRRLCG RSB GGE ity o (i) o et (A by

- 8.60 (s? 1hydroesi$’mgmilamanﬁeraaE@mmprem 7.25 (m 3H), 4.21 (m 1 H)

3.10 (dd, 1 H) g%ﬁgd 1 H. 5 EXAMPLE 47

o (8) w232+ Ben?e%e onyl - 5- cht or ophenyl )-ur ei do] - 3-(4- ( 2, 6-di chI orobenzoy---------
I~ ami no) pheny! } gp@pars, csmﬂoredofrmtamélrs e$f1; g5 (tEheHl) I1td 20 EOAPYUN o \éﬁ&s%t ai ned
~as a white soljd fr m 2- benzenesul f henyl am he and |
(2 22" 00 s IH: TATORG) o b btz 6o s RB)-oheny| oo Sal. 11D 4 et o

ester hydreghlntrd fiah | Dvg NG @vgc‘ae]g g4 desei hethr a 5

3 (Dlvsodesg} 10. 7?‘}(5 blH) 1 hﬁ = 4§§ T ﬁ)m”&g mb%% ™ 7,60 ‘
(m 085 (m 4H), 40(m lH) 370(s 3H) 3.10 (dd, lH) 2.90

(dd, 1H) EXAMPLE 48 15 S o
(S)-2-[3-(2-Benzenesul f.onyl - 5- chl or ophenyl )urel do]-3-[4-(2, 6-dichl orobenzoy
| .~ am no) pRE&MARLEDbi oni ¢ acid The title conpound (25% was prepared from -

the .conpougj- (Emhﬁaréﬁer% H?ﬁf%fﬁdé%y%z% A éﬁdlﬁéﬁ@lﬁ dﬁ%ﬂ?lg sltﬂﬂﬁél%m e 2.

mp.: 242C 20 b (DVEO-d6): 10,72 (s,
- 7.53 (m 7Rpth ﬁpﬁ%‘yélH{EIdwopwnmﬁq'ﬁ’rfﬂeihﬂ)esfes 00.. (m 2H)

15 A mixture of 2-(toluene-4-sutfonyl)-5-trifluoromethylphenylamine (0.2 g, 0.63 mmol) and
diphosgene (0. Oé‘l g, 0.31 mmol} in dioxane (2 ml) was heated at 60°C for 16 h. The
' solvent was removed under reduced pressure. The crude xsocyanate was sIowa added
to a solution of (S)-2-amino-3-[4-(2,6-dichlorobenzoylamina)phenyiJpropionic acid )
- methyl ester hydroch!oride (0.25 g, 0.63 mmol) and triethylamine (0.063 g, 0.63 ndmof)
- 20 in.dichloromethane (é mi) and the resulting reaction mixture was stir'réd. at room
_' femperature ovemight The precipitate obtained was co.llect'ed by fittration, washed ~~ -
several times with dichloromethane and dr:ed under vacuum o vield the title compound
(0.36 g, 82%) as a white solid. ' . : o
| 5 (DMSO-dB—) 10.74 (s, 1H) 8.85 (s, 1H), 8. 42 (d 1H), 8.30 (d, 1-H),'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), -
o 3.00(m, 2H),2.39 (s, 3H). D |
 EXAMPLE 52 - |
. (S)-3- -{4-(2,6- DlchIorobenzoylammo)phenyi]-z -{3-[2- (toluene-4-sulfonyl)-5 trlfluoro '
' 30 .methylphenyl]ureldo}proplomc acid |
The title compound- (60%) was prepared from the compound of Example 51 by ‘
-‘ hydrolysns in a similar manner to Exampie 2. |
m.p.: 233°C : - o (
_ 8 (DMSO d6)' 10.72 (s, 1H), 8.65 (s, 1H), 8. 32 ’(é TH), 820 (d, 1H), 7ﬁ'88:'(d’ o
35 M), 7.56 (m, 7H), 7.32 (d, 2H), 7.25 (d, 2H), 4.20 (m, 1H). 3. 10 (dd, 1H) 2.90 (dd, 1H),
B '237(53H) SRR -



EXAVPLE 49 (S)-2-{3-[2, 4-Dibronmp-6.-(cyclo hexyl methyl car by 2o Oghenyl] u

rei do}-3-[4-(2,6-di 25 chl orobenzoyl am no) phenyl Jprop ionic acid met hyI_
ester The title conpound was obtained as a_ white solid from

2- Ami no- 3, 5-di bromo- N- cycl ohexyl - N- et fiyl - -benzamni de and

(S)-2-am no-3-[4-(2,6- dichlorobenzoyl am no) phenyl ] pr opionic acid methyl
ester hydrochloride following the procedure described in Exanple 35. 30 5
(CDCI 3, mixture of rotanmers): 7.98 (m 1 H), 7.67 (m 3H, 7.24 (m 7H), '
6.76 (m M%L,A_Fogg (m 1 H), 3.67 and 3.53 (s, 3H, ngj or/m’nO_r), 3.49 (m
1 H, 3.04 2.86 and 2.58 (s, 3H, mgjor/mnor), 1.80-0.80 (m
10H). 19 Jyb)y2- mg@chmombﬁﬁ%uﬁﬁhy@pl{&wﬂ]aréd& Blyng2, 6- dtchlorobenzoyi

no- 6- (cycl ghex HE)B#J car am)yId%tg a %yl] ureido}-3-[4-(2,6-d

chl or obenz&Y1'8 %{hp BIYHIRPINT BEHSHPIEYLRS'® The title conpound (65% was
prepared f o fitee o@ﬁr@bawdw@ef cEXa?rh’@H %548 hrwte5schwdlﬁ@hvsz &hibrd- @(télhéﬂé @r '
manner to Ex r ot amers) 85

t f
(hanel by SHETB e viaming st S e amac o B2 Slichiar b BRI RO IproioBE (o,

1. H) 7 57 a(:xmm&lhi)l ,estEr Fa?drf)eﬂllor?dé)follcﬁw%th@rﬁroéedﬁ}e déscﬁ@etﬁmExa%gQ!e 5¢. 19 (m
1H), 2.98 (m 2H) é) / m no O (m 10
10H). EXAMPLE 54 f?@)s%d@éﬂ@i%sm hB& dBefk ;ﬂ‘a}w{m ), 7.95 (m 2H), 7.82 (m,

phenyl]2{2§[7 1OR¥h st i4f ‘
met hyl phenyl urzreq&ObH?gg?éolgﬁtdic?éb (mf ﬁw 4555; ? %\70 (S P(dd 1H),

2- (tol déne* sfﬁqu%'ﬁy F0%s.t3H)f | uor onet hyl phenyl ani ne (0. 2 g, 0 63 mol) and
di-phosgene (0.061 g, 0.31 nmol) in dioxane (2 nl) was heated at 60C for 16 -
h. The solvent was renoved under reduced pressure. The crude isocyanate ‘

was sl ow yEXAHEEE 30 a sol ution of

(S)-2-am n95)3z-{34[2(é’h|§r&'Bg’éﬂl&’é&b%'%ﬂéﬁ;ﬁwh’&ﬂgﬁﬁﬁé‘&é}l@I[@ﬁi] @m%&gggm&wt hyl

~ester hydrochloride ( triet’hyla 0. 63
nmol ) . 20 |ﬂ’"€ﬂ%ﬁh‘%ﬂk§]@é?h@ﬁ@%f2drﬂ) and the resulting reaction m xture was -

G0l eoted b GETRARS! (%) U BGlreq ToM RAEEARcRhE AOLRBR M8y
dried undeFY%lﬁﬁnﬁM@Wﬁéméﬂfﬂ&iéoﬁk@mble(?orrpound (o 36 g, 82% as a white
sol i d : m.p.: 241°C | o :
& (DMSO d6) 10 70 (s, 1H) 8. 59 (s, 1H) 8.19 (bs 1H), 7.92 (m, 4H), 7.70'(d,
_ 2H), 7.60 (m, 5H), 7.28 (m, 5H), 4. 18 (m, 1H) 3.10 (dd, 1H), 2.90 (dd, 1H), 2.40 (é,
20 3H). | ' -

. EXAMPLE 55 :
| (S)-2-{3- [5—Chloro-2 (2 S-dimethoxybenzenesu!fonyl)phenyl]ureldo} 3-[4- (2 6- d|

| ‘ chlorobenzoylammo)phenyl]proplomc ac1d methyl ester : ,
25 The title. compound ‘was obtained as a white solld from '5-chloro-2-(2,5-

' d|methoxybenzenesuifonyl)phenyiam:ne - and (S)-2-amino- 3- [4 (2,6-
_dichlorobenzoylamlno)phenyt]prop[omc acid methyl ester hydroch!onde followmg the
procedure described in Example 51. : _ ,

_ 3 (DMSO-d6): 10.68 (s, 1H), 8.65 (s 1H) 834 {d, 1H 8.18 (s, 1H) 7.90 d,
30 TH), 7.73 (s, 1H), 7.52 (m, 5H), 7.20 (m, 5H), 4.38 (m 1H), 3._89 (s, 3H.), 3.62 (s, 3H),
| 388(5,3H,2.95(m 24, A




S (DIVBO d6) 10.74 (s, | H, 8.65 (s, 11- 1), 8. 42 (d 111- 1Zb)6’f!y%)0%g (d 1

Hy, 8.20 (d, 25 1H), 7.86 (d, 2H), 7.65 (d, 2H), 7.58 (m 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-Dich | orobenzoyl am no)szphenyl]-2-{3-[2-(tot u ene.4-su
| fonyl)-5-trifluoro 30 nethyl phenyl]ureido}propionic acid The title

conpound (60% was prepared fromthe corrpound of Exanple 51 by hydrolysis

in a siml| &AMHFEPSto Exanple 2. mp.: 233G S (DMSO-d6): 10.72 (s, 1H),

B (s ZE%‘Z%% bibrodis %néghéigﬁbeﬁ%nesgﬁ%w%%enyﬁﬁég} S )

2.37 (s, lorqlgenrely{anBiaohedyl| FRoAMRLEaSE

S) - 2-{3- 4-sul f I d hi b
Crroyi - am 10) bRers o, HE Vag Rt e Pohe et AR o Febbhpiti was
obt ai nedl asydolykis irea siphiled nfanoen t2 Fxhinpled 5- (t ol uene- 4- sul f onyl ) phenyl ani ne
and (S)-2-am no: 3- [4}%0(,& 6- di chl or obenzoyl am no) phenyl ] propi onic acid
—met-hyl--ester- hy@'r Rch
S (DVBO- d6 10, 1 7.82

( ): 5?[3M€€}rd6‘)|‘|)!® 68.(§ 1r( S8, 51;(&  119) 43034( 1?@)7 of (92 1%785‘)(% 5

2 70
gm) 3'.H)1o {*dlﬂ”(ﬁﬁs 1%@6@0 %‘@d“@ (P SH, 44 (@, H)3. TEMI\’?HLB 62 (s, 3H),

(S)-2—{3-[2_9§2|(|,|nomq;5 (tol uene-4-sul fonyl) phenyl]

urei do}-3-(4-(2, 6-di chl orobenzoyl am no)phenyl]propionic acid 15 The title

compou s (32% was prepared fromthe corrpound of Exanple 53 by hydrolysis
inasimlamm@m_gegwto Exanpl e 2. mp 241C S (DVMBO-d6): 10.70 (s, 1H),
8.59 (s, 1 19 (bs, I—? 7.92 (m 4H), 7.70 (d, 2H), 7.60 (m 5H),
7.28 (m 5¥)- -I& ?LEFE‘('#FHQ_W fonyipyyidintd-y!)uneidgl- Sﬂﬂoﬁ(dmlom)enzw!aou(cs 20

3 EXANP S (2 B4 pre )
3 BRIk {dthdnfi i 0 | 072 (2 5,6 L met b o b ez e

The title compund is obtained as a white solid from 2-benzenesuifonylpyridin-3-ylamine
15 and (S)-2-amino-3-[4-(2,6- dlchlorobenzoylamrno)phenyf]proplon|c ‘acid methyl ester
hydrochloride foIIowmg the procedure descrlbed in Example 51 ‘ :
5 (DMSO-d6): 10.75 (s, 1H), 892 (s, 1H), 8.48 (d, 1H) 835 (d 1H), 822 (s,
1H) 7.98 (m 2H), 7.60 (m, QH) 7.23 (m, 2H), 4.44 (m, 1H), 3.68 (s, 3H), 300 {m, 2H) |

20 EXAMPLE 58
(S)-2-[3-(2- Benzenesulfonylpyr:dm-3-yi)ure|do]-3 -{4-(2, G-d;chlorobenzoylammo)
phenyi]proplomc acid _ ‘ ,
‘The title compound (71%) was prepared from the compound of Exampie 57 by
hydroly5|s in a sirnitar manner to Examp[e 2 '
25 m.p.: 181°C’
_ B (DMSO dB) 10.69 (s 1H) 8.94 (s, 1H) 8.43 (d, 1H) 819 (s, 1H) 8.03 (m,
3H) 7.68 (m, OH), 7.27 (d 2H}, 4.30 {m,. 1H), 3.00 (m, 2H). '

_ EXAMPLE 59 : , -
30 (5)-2-[3-(2- Benzenesulfonyiphenyl)ureldo]-3-(2' 6'-d|methoxyb:phenyl-4-yl)
' proplomc acid methyl ester
The title compund is obtained as a whrte solid from 2- benzenesulfonylpheny!amrne and
' (S) -2- arruno- 32, 6‘—d1methoxybiphenyl—4-y!)propronlc aold methyi ester hydrochlorlde
_ foilowung the procedure described in Example 51. : N '
35 §(CDCh): 8.68 (s, 1H), 8.04 (dd, 1H) 7.81 (d, 1H), ?46 (m 4H), 7 27 (m, 6H),
~ 6.83(d, 2H), 553(d 1H), 4.81 (m 1H), 3.78 (s, 3H), 372(3 GH) 3. 19(d 2H)

irde fol llowing the procedure- described-in Exanple 51. -



chl or obenzoyl am no) phenyl ] propionic acid nmethyl ester 25 T& 1'1 %0% corrpound

‘was obtained as a white solid from 5-chl oro-2-(2, 5- Uiy

di et hoxybenzenesul f onyl ) phenyl ani ne and (S)-2-ani no-3-[4-(2, 6-

di chl or obenzoyl am no) phenyl ] propi oni ¢ agi d nethyl ester hydrochl oride
followi ng the procedure described in Exanple 51. S (DVSO-d6): 10,68 (s, 1

" H, 865 (s, 1 H, 834 (d, 1 H, 818 (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, %pr m 2H). 19 July 2005 62 EXAMPLE 56
(S)-2-{3-[5- or 0- 2- (2, 5- di met hoxybenzenesul f onyl ) phenyl Jurei do)-3-[4-(2,6

-di  chl oroﬁeﬁr%@l Berizeapphiéory!ponyucrido e3¢ stidifinethbky biphesymiepnd (43% was
pr epar ed f Ill?%a%o ound of Exanple 55 by 5 hydrolysis in a simlar
manner to. 180C S (DVBO-d6): 10.65 (s, 1 H), 8.57 (s, 1 H),

8.34 (sy 1Th9 tltlé gsﬂmdamﬂ 092%) wis §heradled fibnH)the Toffpolsd & E&amae@ SH),
1.

-7.15 (m 5 3.62 (s, 3 2.95 (m 1) . 0
- EXAI\/P(LE 57k%d§5’§§§ rhé%“”@e%‘gﬂ%r a%@%ﬁ’ﬁ. di n-3- §/|) ul_?el do] - 3- E4 (2,
6- di chl or obenzoylmmtitet) phenyl ] pr opi oni c acid nethyl ester The title |

S"E‘éﬁ?ﬁnziuf’? Eﬁ%ﬁ@ﬁﬁ%ﬁ‘ @15 E ) &85 ndH). 8.15 (d, 1H), 8.00 (m, 3H); 7.82 (d,

S) - 2- ani hoHB 7[5 (7, 464 d7 chl(er eRpBza ldamH Q i i |
(es%er gydﬁ Btel[or(f:ge foI I ov(\n ng fhe g(r oceguggghgrggicﬂ)gjegg @2@@%@“@@%
( DVBO- di %”ﬁs( 8.92 (s" 1 H), 8.48 (d, 1 H), 8.35 (d, 1 H,
8.22 (s, 1 H), ~798(m 2H), 7.60 (m 9H), 7.23 (m 2H),444(m 1H)

3.68 (s, @‘%@% %o (m 2H). 20 EXAMPLE 58
(S)-2-[3-( YERIsul fonyl pyridin-3-yl) ure ido]-3-[4-(2,. -
~ 6-di chl or ofspaz@yt BEIE or mwﬂemes;mooggsmﬁrm]ﬁhém bigsls. (&BER&MBQH (719 was -

prepared fr oun of Exa ro yS|s in simlar manner:

to Exanpl e> @p@ggﬁgﬁy u_-[glj_j@}proplonlc acid methyyester

7 _15 The fitle compund is obtained as a white solid from the compound of Preparation 3 and
{S)-2-Amino- -3-{4-{(3, 5-dichloropyridine-4-carbonyl)aminolphenyl}propionic acid methy!
ester tnﬂouroaoetate follow:ng the procedure described in example Exampie 51.
& (DMSO-d6): 10.82 (s, 1H), 8.81 (s, 2H), 8.42 (s, 1H), 8.08 (d, 1H), 7.92 (d,
1H), 7.63 (m, 4H), 7.28 (m, 3H), 4.42 (m, 1H), 3.68 (s, 3H), 2.98 (m, 6H), 1.43 (m, 6H).
20 . - _ : .
EXAMPLE 62
- {8)-3-{4-[(3, 5-D1chloropyr1d|ne-4-carbonyl)ammo]phenyi} 2-{3 [2 (plpendme 1-
suIfonyl)phenyl]ureldo}proplonlc acid ,
) The title compound (92%) was prepared from the compound of Example 61 by
o -25  hydrolysis in a SImliar manner to example Example 2.
- .omp 223°C
8 (DMSO-d6): 10.84 (s, 1H) 8.80 (s, 2H) 8.39 (s, 1H), 7.90 (d, ZH) 756 (m
4H) 7.20 (m 3H) 4.38 (m, 1H), 2.95 (m 6H), 1.42 (m, GH)

30 EXAMPLE 63 | |
' {8)-24{3-[5-Chioro-2-(2, 5-d|methoxybenzenesuifonyl)phenyl]ureldo} 3-{4-{(3, 5
dlchloropyndme-4-oarbonyl)ammo]phenyl}proplonlc acid methyl ester .
- The title compund is obtained as a white solid from 5-Chioro-2- (2,5- ' :
o -dimethoxybenzenes'uIfony!)phehylamine and (8)-2-Amino-3-{4- -[(3, 5—diéhloropyridi]1e-4—
35 carbonyf)ammo]pheny!}proplomc acid methyl ester tnﬂouroacetate foilowmg the
| : 'procedure descnbed in Example 51




.S (DVMSO-d6): 10.69 (s, 1 H, 8.94 (s, 1 H), 8.43 (d, 1 H),198 }9260%, 1 H,
8.03 (m 3H), 7.68 (m 9H), 727(d' 2H); -4.30 (m 1H), Oﬁ'y( :

EXAMPLE 59 30

(S)-2-[3-(2-Benzenesul f onyl phenyl)urel dg] - 3- (2", 6' - di met hoxybi phenyl -4-yl)
propionic acid nmethyl ester The title conpund |s obtained as a white solid
from 2- benzenesul f onyl phenyl am ne and

- (S)-2-am no- 3- (Q(Dﬁsmdﬁmﬂm&&@nplmm&l {425,808 D, chD(B:m:Qddmyatahm (sester

hydr ochl ori d rib a le 51. 35

S’ (COCl 3) : 1§ dd @?%%%&olﬁwg’%d@ i) 72 %g' ‘R?gxm 125 8@ (543, 7. 27
(m 6H) 66@35(311) 2155 (s BHh32.6d(ml2#)., 4.81 (m 1 H), 3.78 (s, 3H), 3.72
(s, 6H), 3.19 (d, 2H). 19 July 2005 63 EXAMPLE 60 :
(S)-2-[3-(2-Benzenesul fonyl phenyl )urei do]-3-(2', 6" -di net hoxybi phenyl - 4-yf)
propi onb c EMFB_ETM title corrpound (92°/c) was pr epar ed fromthe corrpound of

Exarrple59§ {7% sis.in.a simlar ner to .C. S
~ (DVBO- d6) 22 lgio 92, @ig@t?gxybepﬁeneguﬁgnxl&ph%]urgdgb?ar{ﬁn[ 333H;h 7. 82
(d, 1 H)), Cmﬂﬁbﬁfﬁ!né-"ﬂ)carﬁolﬁr‘l)aﬁﬂho]@ﬁ)eny rBialdrdc aaitb 4 34 (m 1.H, 3.68.
ERAE TR ~
(S)-3-{4- [.(r Klqrompasing 6§ dY"ﬁ%pQ‘F @E%dtf TWWB%@H?F‘?YDQ‘E@ Hy2- (pi peri din
e- 1- suf f ohydripbieny4 kn:tﬂerﬁlﬁ}a@érqcpeggmgieapl d methyl ester 15 The title - -
corrpuni i s obtained a white solid fromthe conpound of Preparation 3 and
(S)-2 i no- 3- (AR (?? Cdl chl oropyri di ne- 4- carbonyl ) am no] phenyl } pr opi oni ¢
aci.d nethyl esgamtsolddyou e | the r bed in
exanpl o OusQ ddvs @zag ﬁﬁ}%?fs% QW @%ﬁ)@ 1), @01&%% ﬂag?%g s,

'H), 8.08 (H") 18 17H)9 -50dd. 3H) 174)15(% 613) (4@8 (4:H)1H)73 86 (3.r3H) 3HH5 343&!2 (m
1H), 3. 68 £84 (AHDH).2.98 (m 6H), 1.43 (m 6H). 20 EXAMPLE 62
(S)-3-{4-[(3, é Di chI Or opyr | di ne- 4- carbonyl)am no] phenyl } - 2-{3-[ 2- (pi per| din
~e-1 .sul fonyi)phenyl]ureido}propionic acid The title conpound (92% ' :

was, pr Qpal‘EﬂAlfAlPQEldd‘le corrpound of Exanpl e 61 by .
‘ (S)-2-{3 [2- (Cyclohexylmethylsu!famoyl)phenyi}ureldo} -3-{4-[(3,5- dlchloropyndme
| -4—carbonyl)ammo]phenyl}proplomc acid methyl ester e

1

The title campund is obtained as a whlte sohd from the compound of Preparatlon 2 and .. .
(S)-2-Amino-3-{4-[(3, 5-d|chloropynd|ne-4—carbonyi)amlno}phenyi}propmmc acid methyf |
20 ester triflouroacetate following the procedure described in Example 51. o
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), 300 (m, 2H) 262(5 3H), 1.50 (m, 4H) 120 (m, 6H).. '

25 EXAMPLE 66 . |

(8)-2-{3-[2~ (Cyclohexylmethylsuifamoyl)phenyl]ureldo} 3-{4-[(3 5- dlchioropyrldme

| '-4-carbonyi)ammo]phenyl}proplomc acid _

‘The title compound (85%) was prepared from the compound of Example 65 by

: hydronSIs ina s:milar manner o Exampie 2,

30 . mp 214°C

. S(DMSOdG) 1090(5 1H 868(5 2H) 830(5 1H) 790(m 2H) 764(d _
1H), 7.56 (m, 3H), 7.24 (d, 2H), 7.15 (t, 1H), 4.38 (m, 1H), 3.60 (m 1H), 300 (rn 2H)
2.64 (s, 3H), 1.52 (m 4H) 1.20 (m 6H) '




‘ridine

25 hydrolysis in a similar manner to exanple Exanple 2. S
90%(‘5"@?}3%, 7.56

(DVBO--d6): 10.84 (s, 1H), 8.80 (s, 2H), 8.39 (s, 1H, 7.

(m 4H), 7.20 (m 3H), 4.38 (m 11-1), 2.95 (m 6H), 1.42 (m 6H). 30
EXAMPLE 63 (S)-2-{3-[5-C h to ro-2-(2, ~di meth oxy b enzenesuifo
ny 1) phenyl] urei do}-3-{4-[(3, 5-

di chl or opyri di ne-4-car bonyl ) am no] phenyl } propi onic acid nethyl ester The
title comp@ExXAMPELPbt ai ned as a white solid from 5-Chl oro-2-(2,5-

di met hoxybg%zeneful f onyl ) phenyl anmi ne and

(S)-2-Anin S zgngewmw-ém}'ﬂp@pﬁgomurgglol 3-{4-[(3,5-dichloropyridine-4-

car bonyf)a@hmngnsm&wﬁ RRbGioRE Siidiy &ader Lriflouroacetat e

fol l.ow ng tr procedure described in Exanple 51 19 July 2005 64 S

( DVSO- d6) Elot’fé%cwﬁpurw& obigingd as< whitg)sclig frem 2-Benzaesul§rebs5(d, 1H), 8. 12

-1 1423 5 4.38 .(n
g[:) ’ SH)éS Zg[gl‘bgﬁé'ny!élfﬁl}xe afd ?@) ;§|§;«Dmu~}'d'&g4 F(E. 284 c%lﬂﬁro@dé n (er_nD gi) EXAI\/PLE( 214

(-G =2-{ 3- [saféﬁmd '21E@%éﬁpﬁ@ﬂﬁ@@@b@ﬁﬁﬁrﬁéﬁﬁﬁItmfl@ldyda):pmmid!ipwmQNM} 3-{4-[(3; -

5-di - chlo Qggga diqass a8 P no] phenyl }propionic acid The title
conmpound (8 UrWas %rgpar e%}?{é%%mt he conpound of Exanple 63 by hydrolysis

inasimlar naﬁlﬁ%MSDoiﬁxtﬂﬁﬂ &, 2H), B0tInfbp.. tH)68@26s,(DNSASAG}S, 1H)08.82 ({,s, 1H),

278 (=" 2y Bty 1M e e, %y, o

2.94 (A 2H). 15 EXANPLE 65

(S)-2- {3 [ g xj\@piq)%bexyl net hyl sul f anoyl ) phenyl ] ur ei do} - 3-{4-[ (3, 5- di chl oropy
carbon am no] phenyl }propionic acid nmethyl ester The title -

compund i s(-f'dti‘t 3 {@dibrasnesulfinye Ssbldrdphemgyfurbielop-aApd (sl didhidioppadieion. 2 and
(S)-2- Anmi nf’afﬁgéé‘ﬁff'ﬁw? n&ngpor‘%gxrl dlcpe 4- car bonyl ) am no] phenyl } pr opi-oni c

acid neth UTB3LEt N ol | owi ng the procedure described in
Exarrpl e 51Th€it(e|3mﬁ®0069! (TM)mpéreparbdlﬁ)am e @Ompbsund@bl) ExBn@O6Tey 1 H), 8.15

1 7.70 7.56 (m 3H), 7.24 (d, 2H), 7.12
t,' 1 t% i’f“ﬁ‘gys%%maléﬂjk%r@a%r(‘ég"%’% 3.62 (M. 1H, 3.00 (m 24, 2.62
(s..3H, 1.50 (Mmp-@CI1.20 (m 6H). |
| 5 (DMSO-6): 12.80 (bs, 1H), 10.90 (s, 1H), 8.80 (s, 2H), 8.58 (s, 1H), 8.25 (4,
1H), 8.00 (m, 4H), 7.64 (m, 5H), 7.28 (m, 3H), 4.38 (, 1H), 3.00 (m, 2H).

20 EXAMPLE 69 : :

o (5)-2+[3-(2-Benzenesulfonyiphenyljureido]-3-{4- [(3 5. d!chIoropyridme-4-carbonyl)
amino]phenyl}propionic acid methyi ester .

= The title compund is obtained as a white solid from 2- Benzersesulfonylpheoylemine and

. (S)-2-Amino-3-{4-(3 5-d|chloropyr|d|ne—4 carbonyl)ammo]phenyl}proplonac acid methyl

~ 25 ester tnﬂouroacetate following the procedure described in Example 51. |
' 8 (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).

o EXAMPLE 70 o :
30 (S)—2 -[3-(2- BenzenesuIfonyfphenyt)ureldo]-3-{4 -[(3,5- dlchloropyrldlne-4 carbonyl)
B _‘ammolphenyl}proplomc acid _ o
_ The titte compound (56%) was prepared from the compound of Exampie 69 by
hydrolysas in a similar manner to Example 2.
. mpo21ac SR . .
) 5 (DMSO-d6): 10.90 (s, 1H);.78.80 (d, 2H), 8.48 (s, 1H), 7.92 (m, 5H), 7.50 (m
~ BH), 7.26 (m, 3H), 4.30 (m, 1H), 3.00 (m, 2H). o o

-




“white sol.

25 EXAMPLE 66 (S) 2- {3 [2 (Q/cl ohexyl met hyI sulfarmyl) 19 July 2005

phenyl]ureido}-3-{4-[(3,5-dichloropyridine :

4- car bonyl ) am no] phenyl } propi onic acid The title conpound (85%. was

prepared fromthe conpound of Exanple 3 by hydrolysis in a simlar manner

to Exanple 2: 30 mp.:214C S (DVMSO-d6): 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
1.20 %m 6H)._19 July 2005 65 EXAMPLE 67

(S) 2- 3- (BXBMFLENES Ul f onyl - 5- chl or ophenyf) ur ei do] - 3-{ 4- [ (3, 5- di chl or opyri d

i ne-4- car p@)fﬁl!ﬂ(@rB-B%M}%B¥Hd%ﬂ:9mn9wr@n?ﬁJZd(Br{QI{Wheﬁé-h%’uIfgﬂﬁ%r)}gﬁﬁ _sconmpund

is obtained_ as a white solid from 2-Benzenesul fonyl - 5- enyl am ne
and (S) - 2- Xieiiadpopienig asidimetydesieyr i di ne- 4-

car bon a eogb%wj f
foll ovmy%]zg ﬁ]ﬂgﬂ proceé%jﬁgéegﬂgg%?%s%%%E%Exgﬁ%m?g%he £ D%\%@%ﬁ% ?(? 90 (s, .
~H), 9.40 (blgmmf qq):! 832@@1(1@-3 (248, Bpg:h@:mt(egzoﬂammo)pseeﬂ pfehionid &fid o@tg0 (m -

j_“;) EXZ\NIE;EE ég%r r(%)g%ocg_%né? cglﬂmr% ércégurg RescHikd w?’EZQm(;Ié’mBI_D 3.00 (m 2H). .

| f onyl - 5- chl oro@@@li)aﬁél 3101]H)38{’&(q (18).53.20 chitbh),0p9e (dli2hie- 488 (m, 4H), '

car bonyl ) a p I o] Ci e (7399 was prepared

_ fromthe cgbrrg %hﬁ%%ﬂgh@ﬁgqé ﬁ.' 1913% %rgH gﬁ;%”R? }_HSI m | ar manner to
Exanpl 2. mp.: 204C S (DVMSO-d6): 12.80 (bs, 1H), 10.90 (s, 1H), 8.80 (s,

2H), 8.58 m% 78.25 (d, 1 H, 800 (m 4H, 7.64 (m 5H, 7.28 (m

3H), 4.38 3.00 (m 2H). 20 EXAMPLE 69 (S)-2-[3-(2-Benzenes u

| fonyl phe B)43y[4e(2 Iﬁe[BidblorabénrzoMaBn|nB)pdhlenydﬂ-dr{efigmodhmm—%oﬁbbﬂmyrbdm 3-

am no] phe id methyl ester The title conpund |s obt ai ned as a
Miqrg{d?r)?‘%%@eoﬁ]z'g%g?ul f onyl phenyl am ne and

(S) - 2- Ami nbheBtitipdofr(pdpad (75h) msoquypareld fremdhe avrthpoyrid) Bxdnmmé pmeawwbﬁrplyapl onic -
acid ”?5t hyll'l a similar manner to Example 2. .
" m.p.: 180°C | _ o
5 (DMSO-d6): 10.71 (s, 1H), 8.91 (s, 1H), 8.44 (d, 1H), 8.19 (s, 1H) 8.11 (m,
AH), 7.97 (m, 2H), 7.57 (m, 8H), 7.26 (d, 2H), 4.35 (m, 1H), 3.08 (m, 1H), 2.93-(m, 1H). .

" 20 EXAMPLE 73
- (S)-2-{3- [2 (4-ChlorobenzenesuIfony[)pyndm-S yl]ureido}-3 [4 (2,6- d:ch!oro
benzoylammo)phenyl]proplomc acid methyl ester

" The title compund is obtained as a white solid from 2—{4—ChIorobenzenesulfonyt-)pyridin—.

- 3-ylamine and (S)-Z-amino—B-[4-(2,6—di¢hIor’obenzOy!arriino)phe'nyt]propionic acid -
25_-'f rﬁethyi es“ter hydroch{oﬁde' following the procedure d_éscribéd in Exa'mpi'e_Si. _ | A
o 8 (CDCL): 9.42 (s, 1H), 8.7 (d, 1H), 8.20 (d, 1H), 7.88 (d, 2H), 7.62 (d, 2H),

' ?._,?_7 (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)pyrtdin-S-yi]ureldo}-3 -[4-(2, 6 dlchloro
o benzoylammo)phenyi]proplomc acid . '
The title compound (84%) was prepared from the compound Example 73 by hydro{ysm
ina Slmllaf manner to Examp[e 2. . . :
mp: 181ec L S




- 25 ester triflouroacetate follow ng the procedure descri be[g, g@%@gﬁpl e 51

8 (DVBO-d6): 10.90 (s, 1 H), 8.84 (d, 2H), 8.52 (s, 1 H

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 4 -
(S)-2-[3-(2-Benzenesul f onyl phenyl ) urei 060] -3-{4-[(3,5-dichl oropyridi ne-4-car
bonyl) am no] phenyl ) propionic acid The title conpound (56% was prepared

Examl o 5. S pot - EBR 2 e o O B S 3e ey ME St B MBP S tds (s,
1H), 7.92 (. 3519 (d, 2HR0.§2r(m, mmz (@e2H)ms. 43+®n 14) 3026 n, 1H),,.3.6 @ 1Hn 2H) .

19 July 202% (%% MPLE 71

(S)-3-[4-( é 1 or obenzoyl am no) phenyl ]-2-{3-[2-(tol uene- 4- sul fonyl ) pyri
di n-3- yl]urei do}propl onic acid nethyl ester 5 The title conpund is

obt ai ned agng\fL_\h sol id from 2-(Tol uene-4-sul fonyl)pyridin-3- ylamne and
(S)-2-am no-3- Jl' , 6- di chl or obenzoyl am no) phenyl ] propi oni ¢ aci d methyl

—-ester hydroi)#ﬂ-{op(emepfoaldmmmwm'nmm qme{admemyilze{ti (pibdeiamgie 51. S -

CDCl 3 d,1H, 7 96 (d, 2 7.58 o
ElH) )7305%58“(3%}‘9"@%"{‘5Pfﬁﬂq?"":&k%‘lm?‘ihy?ﬁgbe 3.79 (s, 3I(-|) 3H)18 (m 2I(-|)m

_‘ %g) E?B(A[I\/EL(ETﬁ';ﬂ'losgene (0.04 g, 0.13 mmol) was added at O°C to a solutlon of the compound: of
‘I fonyl )pyrﬁﬁpﬂfaiéon $1Pdi & @

-Di.chl orobenzggll am no) yl]-2-{3-]2-(toluene-4-su

%Popl)dhﬂléhlamftw & ml) @nd sliigreriery ItTgapineas

f h
f;eggﬁg oo & he 26 anpen ndteﬁxmkrﬁstmn@ét '@y@raoleéflﬁh&n oigsjé%a%u?d-éf‘[z{_éérti-gazzer

(d, 1 H @c@gopgnzoy[ap{)mo)gahfmyllpmplomc Biyid metgy( eqter Moch?orﬁfp ©Om7 @H).427. 26

Ecsi) - gH% 3- ?rg%(%ﬁ(dﬁd %Fg%enzeﬁg/a('mtj #F%%yf?fgﬁanﬁ ;]lrljr]dﬁjar%%? gﬂ%&@ﬁ) %’gdl chl or

0 benzoyl #fefo %é?@qt'}?prrﬁpﬁtﬁﬁl“@sa@p‘detﬁré@ twarmeta egom tathperaiure end aaifipadd i s

- obtained agethight! The $0AdiHn T HRME Wod - dillea ARFBERN SELLILTNS IWLREA Wi 5%

15 citric acid (10 mi), water (10 mi) and brine {10 mi); dried with sodium su!phate filtered
~and evaporated under reduced pressure. The obtamed crude oil was purified by flash
chromatography (hexanes.ethy! acetate 1:3) to afford the title compound (0.11 g, 43%)
as a white solid. ' a ' :

8 (CDCI3 . 8.32 (d, 1H), 7.95 (d, 1H) 7.55 (m, 4H), 7.38 (rn" 4H) 6.93 (m, 3H),

20 4.63 {m, 1H) 442 d, 1H) 372 (s 3H) 315 (s, 3H), 3.10 (m, BH) 1.60 (m, 4H), 1.22

- {m, 2H). ' ‘

. EXAMPLE 76 . .
(S)-3-[4-(2,8- chhlorobenzoylamlno)phenyl]-2-{3-methyl-3 -[2 (plperldtne 12
5 suifonyl)- phenyf]ureldo}proplomc acid ,
| The title compound (0.06 g, 55%) was prepared from the compound of Exampie 75 by
- hydrolysis in a similar manner to Example 2. ' o .
) (DMSO-dG): 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). | o
~ EXAMPLE 77 . |
- (S)-3-(4-{[1-(3,5- chhloropyrld|n-4-y!)methanoyi]ammo}phenyl)-z -{3-{3- (1-
phenyfmethanoyl)phenyﬂureldo}proplomc acid , 3
~_The- title compound was. obtained as a whlte sohd from 1- (3—Am1nophepyi) -
35 phenylmethanone ‘ _'and:_ ) (S)-2 Amlno 3-{4-{(3, 5-dichloropyndme-4— : )




3- yI am ne and (S)-2-am no-3-[4-(2, 6-dichl orobenzoyl am no) p{bdm/ d'()%opl oni c
acid 25 nethyl ester hydrochloride follow ng the procedure Sc ed in

Exanple.51. 5 (CDCI3): 9.42 (s, 1 H), 8.77 (d, 1 H, 8.20 (d, 1 H), 7.88

(d, 2H), 7.62 (d, 2H), 7.27 (m 9H), 540 (d, 1H), 4.83 (m IH), 3.79 (s,
3H), 3.19 (m 2H), 2.41 (s, 3H). EXAWLE 74 30

(S)-2-{3-[2-(4-Chl orobenzenesul fonyl ) pyridin-3-yl]ureido}-3-(4-(2, 6- di chl or
o0 ben, zoylambra)deh hd i e (

pr epar ed frCom ?ﬁ)e cgaﬁourﬁjggﬁptdrﬁg Ca(ﬁp @ifﬁggd%édlér;sp)g&a?ﬂ%sﬁnﬁ mﬁner to
Exanpl e 2. PI9gegure dfeereedleEJampe%os 67t | 5 (DVMBO-d6): 10.85 (s, 1H),

9. 07 1 1, : 8.+ 2
ro2 rn . FEhOL IR R e do Rt Y ¥ B
2.51 (s 3|3|b+ 65‘56(@) éhﬁ 335q ¢m,(124)63.00 (m, 2H). -

Di cht orgberi zoyl am no) phenyl | - 2-{3- et hyl - 3-(2-(pi Peridine-1-

.sul fonyl ) phenyl ] ur ei do} propi onic acid nethyl ester Triphosgene (0.04 g,
+-0:-13 nmol ) EXAMFAdIEY at OC to a sol ution of the conpound -of  Preparation-4-

0-11 0. Ogo. 98 di pyl et hyl ani o
(0138 OB mEei RS G S e 2 o e
(S)-2-ami an}QEEmﬁ"@m]ﬁnnhQ}mml)Brmmaabm%epmeyie}propl onic acid met hyl ,

-ester hydr di i,sopro | am ne 022 |
o e oy SO Led Bl ndPas VR SR WORLARYL S U BT 8, (2 220
-al | owedo t oandr K9xd-AronoB {3 -dithicrepyiithest-tambedyl)zmias] pheiilprophmio eagdi on

m-xture wa et.h acetate an %15 citric acid
(10 ), ﬁnefeﬂlyl %gﬁd&&%p&dsﬁiwgm@f@e mopegﬁeld%acr%e\lghn E:Ldamﬂ%‘r‘mgul phat e o
fil tfer e(cji bandI el dpiasatda): umders, regused ( @rm)suﬁﬂl (chhﬁJObB@lt@ggézc{wd]g]g?Ig V\ﬁs
urifie as 0 r nes: et acet at e to afford the
ltoltle corrp%a% @ﬁh%l‘% (maﬁ ?g&gaga)\)z 4§’E)I%"Hy2§2((@[§°d )3): 8.32 (d, 1H),

7.95 (d, 1H), 755(m 4H), 7.38 (m 4H), 6.93 (m 3H), -20 4.63 (m 1 H), -
442|(4§1 EE&%MEEEfé(S 3H), 3.15 (s, 3H), 3.10 (m 6H), 160 (m 4H), 1.22

(m 2

(S)-3- [4 (c;s‘)e-[m(zm@zw@maws&nbmmmayiz]m@p%(& srarclﬁyémﬁyﬁam(@' peri di ne- 1-
‘ yl)methanoyl]ammo} phenyl)proplonrc acid ' : . .
The title compound (14%) was: prepared from the compound of Exampie 78 by
hydrolys:s in a simifar manner to Example 2.
20 m.p.: 153 °C , .
' ) (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}), 295(m 2H), 2.81 (s, SH)

o 'E_XAMPLES 80-86 : . \

25 These compounds were sy'nthesized- from compounds of the preparatio'n.s 8,7, 12, :13-,
4, 15 and 18 and  (S)}2-Amino-3-{4-{(3, 5-dichloropyridine-4-
carbonyl)ammo]pheny!}prop(onrc acid methyl ester hydrcchlorlde foIIowrng the
procedure as ‘described in Example 31 and Example 32, The ESIMS data HPLC

_ retentlon tzmes and y|elds are summarized in table 2.
S 30 '



25 sul fonyl ) - phenyl ] ur ei do} pr'opi onic acid The title conpo
was prepared fromthe conpound of Exanple 75 by

- 10

g, 55%
hydrolysis‘;r?’pza simlar -

manner to Exanple 2. S (DMBO-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-{[1I-(3,5-Dich

loropyridin-4-yi)nethanoyi] am no} phenyl ) - 2- { 3- (3- (1-

phenyi met hanoyi ) phenyl ] ur ei do} pr opi onig %L@%d The title conpound was :
obtai ned as a white solid from 1-(3- Am nophenyi)-1- 35 phenyl net hanone and
(S) - 2- Ani no- 3- {4-1(3, 5-dichl oropyr|d| ne-4 19 July 2005 68
car bonyl ) gn o] phenyf}propronig actd-rettiyt y et . . -de—f-old4omi ng
the procgdure described in Exanpl gokduidp (DI/B%Sd%? %ét Tfsiq 9} 00
(s, 1H), g.Fempde; 2H), R270 (m| 10H), 7.25 (m nje3H), 6‘115@ (d, 1 H,| 4. 50
(m 1H), [3.00 (m} 2H). 5 EXAVPLE F®rmula (%)
(S)-2-[3-(2-Benzy( phenyl) - 3- net/hyl ur ei do] - 3- 4[-le1]- 3, S(IBlnéhI ar opyri di n- 4-
<y h) et ha-ncyl 1&ni np} - pherd/l ) propi- cﬁwe31@emom1 hy61$st er- The tit]l e m)rrplou-nd- e
was obt ai wht-t-e u..df A-the—compobnrd-of Prep s tof and 1
('S) - 2- Anmi rjo- 381{4-((3 5- MI chl or op %’éﬁﬁléNép‘-‘ca boﬁ%’-{)am no]TghenyI }p@bpl oni ¢
acid [ nethy2 ester hyérochl or| deﬂmagd:lzmmsng t hesgproceédurg degcrifEdiin .
Exanpl e 31 - O-d6)-—210- 79 (s, 1H) 8 74 (s 2H)| 7 44 (d| 2H), 7.32.to
0 6.82 (m 12HB3 4. 36 (m H), 3(@@43(,@%@4) 3. @@7(5, 3Hu,9 2. 84 (4p 2H);
1 2.72 (s, ‘3H) .. 15 [EXAMPLE 79 . E
(S) - 2-[ 3- (2- Banzyji phenypy - 3-met hy@syq4q|;|gqs]osd- 42¢e (3 5T oT[opyggdin- 4-
- yl) met hangyllam-no}-phenyiypropionic acid The title lconpound (14% was
orepared frofPt hd compoBid of l_xé-?vﬁaeol?"ﬂkicby hytHol ysi s 10 a-di mif6ar |manner
to Exanpl @ 2. 720 m p. > TS 10789 (S, 1.-1), 880—s—=2H)~+ 7.52
: (d 2H), 7.286to0 7702/(\@2—0 @ziﬁﬁﬁl@‘d@osl;ﬁ 976 (m 18K), 2.954(m| 2H),
81 (s, 3H). _ -
5 .- EXAMPLE 87

{85)-3- (4-{[1 -{3,5- Dlchioropyrldln-4-yi)methanoyl]amlno}phenyl)-z-{3 methyI-S {2~

(piperidine-1 ~suIfony!)phenyf]ureido}proplomc acid methyl ester

The title compound was obtained as a white solid from the compound of Preparation 4' |

and (S)-2-Amino- -3-{4-((3, 5~dichlor0pyridihe—4 -carbonyl)amine]phenyl}propionic  acid

methyl ester hydrochloride foilowing the procedure described in Example 51, |
5 (DMSO-d6): 10.92 (s, 1H), 8.82 (s, 2H), 7.86 (d, 1H), 7.58 {m, SH) 7: 18( ,

3H) 434 (m 1H) 364(5 3H) 315(5 3H), 2.94 (m, 6H), 1.40 (m, 6H).

' EXAMPLE 88

-1

An

20

~ 3H), 4.24 (m, 1H), 3.15 (5, 3H), 2.98 (m, 6H), 1.44 (m, 6H).

{S)-3-{4~{[1-(3, 5-D:chloropyndln-4-yl)methanoyl]ammo}phenyl) -2-{3- methy[ -3- {2-
{piperidine- 1-suIfonyl)phenyl]uretdo}proplomc acid.
The fitle compound (20%) was prepared from the compound of Example 87 by o
hydro[ysts in a similar manner to Example 2. |
©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,




EXAMPLES 80-86 -25 These conpounds. were synthesized from s of the
preparations 6, 7, 12, 13, 14, 15 and 16 and W‘W%
(S)-2-Am no-3-{4-[(3, 5-dichloropyridine-4 carbonyl)anino] phenyl} propionic
~acid nethyl ester hydrochloride, . foll ov%ng the procedure as described in-
Exanpl e 31 and Exanple 32. The ESI / M5 data, HPLC retention tines and
yields are sumarized in table 2. 30 19 July 2005 69 TABLE 2 ESI/ M5

Ret enti on Emmtgg@ Yield Exanple R2 me Tinme Fornmula (%9 [MHl- (m n)
80 H CsaH31 Cl 2N50C6 613 16 30 81 Me C3, H33C1l2N5(G5 627 16 21 82 Pr

C331- 1370 $9x356H1655-Disiopmyritin-¢3AmBR AN EBOB o BERNYH-20{3 - (484 - Pn

C35H1Cl ZNa G el 20, By o R ARy oy

C371-143CI 2N5
(S)-3-(4-{[The {ite som@mdo«aﬁpqhta!demaaawyheadharﬁvm ﬂwamonmpph@nypbepafa{tlan get hyl - -
3-[2- (pip di ) th est.er. The
title cgrrpgﬁén (%% %SEHA Eg&nb spaaﬂggo})%&sol i g,l’bg Rgﬂ\%ﬁgs 59/”69‘ S’
--Pr-epar at-i -ome#yl ggier hydrochloride foilowing the procedure described in Exampie 51.

(S)-2-Am no- 3- ropyr. dije- 4- 1) ropionic -
<(310|)d 10 net hyi{éléé@lépS%@d?@%% (%rp?/ %éojzl \%ﬁigg)?'ﬂi ng#rp& @c?ﬁ%gﬁi in
Exanpl e 511H)57(@|\(BO4(H{§)722011,92-1)(8423(M-|)1H)88 82(i$H)22‘@5 rﬁ 86) (2d£§6 Jcnlzm 7.358 "
(m 5H) % " 4.34 (m 1H), 3.64 (s, 3H), 3.1 (s 4 (m
6H), 1. 40 ? ( :%) EXAMPLE 88 15

(S)-3- {1@4 {[1-(3,5-Di chl oropyridin-4-yl)net hanoyl ] am no} phenyl ) - 2- { 3- rrethyl

3-[2- (pi pggwp\?vg g’lopsul f onyl ) phenyl ] urei do} propi onic acid. The title
rcorrpound ( s prepared fromthe conmpound of Exanple 87 by

3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyl]amino}pheny!)-2- {3 [2-(4-
methy!plperazme 1-sulfonyl)phenyl]ureldo}proplomc acid .
The title compound (46%) _was prepared from the co_mp.ound of 'Exampte 89 -by'._
15 hydrolysis in a similar manner to Example 2. ' )
m.p.: 189°C o
5 (DMSO-d6): 10.94 (s 1H) 8. 78 (s 2H), 8.38 (s, 1H) 794 (d, 1H), 758 (
5H), 7.18 (m, 3H), 4.02 (m, 1H), 290 {m, 6H), 2.26 {m, 4H) 2. 14(3 3H). -

20 EXAMPLE 91 _
E (S)-2- {3-(2—Cyclbpe'ntanesuifonylphenyl)ureido] 3-(4-{[1-(3, 5-di¢hlbropyridin-’4-
E o yl)methanoyl]ammo}phenyl)prop:omc acid methyl ester - '
The title compound was obtained as a white solid from the compound of Prepara‘uon 7.
and (S)-2~Am|no -3-{4-((3,5- dtchloropyndlne—4-carbonyl)am|no]pheny[}proplomc acid .
25 methyi ester hydrochlonde following the procedure described in ‘Exampie 51.
| 5 (Dmso;ds)- 10.90 (s, 1H), 8.80 (s, 2H), 8.48 (s, 1H), 8.12 (d, 1H), 7.88 (d,
1H), 7.72 (d, 1H), 7.88 (m, 3H), 7.22 (m, 3H), 442 (m, 1H), 3.62 (s, 3H), 3.66 (m TH), '.
2.96 (m, 2H)190t0142(m 8H). ‘ -

- 30 . EXAMPLE 92 _ S :
(S)-2-[3-(2- Cyclopentanesulfony!phenyi)ureldo] 3- (4-{[1 ~-{3,5- dlchloropyridln-4-
3 yl)methanoyl]amlno}phenyl)proptomc acid L
The title compound (35%) was prepared from the cornpound of Example 91 by

hydrolysis in a similar manner to Exampie 2
35 m.p.: 233°C. '




~hydrolysis in a simlar manner to Exanple 2. 167C 20, @4@@%%
10.88 (s, 1 H, 8.80 (s; 2H), 7.86 (d, 1 H), 8(m 5H),

4.24 (m 1H), 3.15 (s, 3H), 2.98(m 6H), 144(m 6H). 19 July 2005 70
EXAMPLE 89 (S)-3-(4-{[1-(3,5-Dichloro _Hyl‘ldl n- 4-y!) et hanoyl ] am

- no} phenyl )-2-{3-[2-(4- nethyl pi perazi ne-1 sulfonyl)phenyl]ureldo}proplonlc
acid nmethyl ester The title conpound was obtained as a white solid fromthe

conmpound of Pre d

(S)- 2- Ani no- 3- {%P?’?CPE‘GJ B S'ra(?)pyr} 8552 28 B &h T Ui ot bk W}E?ééi‘om c

~acid net hyH).gs&m,Hr 6201(or, Bdg #Zﬂﬂrmvﬂhﬁgatﬁaémpnblﬁzai% endﬁspm%etd 1i.4P

Exanpl e 51 DIVISOd6) 10.94 (s, 1H), 8.82 (s, 2H), 8.38 (s, 1H), 8.05
(g3

(d, 1H, @6]‘? 7.64 (m 4H), 7.22 (m 3H), 4.42(m_1l—|),'3.64(s,

3H) , 2.95(m 6H) 226(m 4H), 2.12 (s, 3H). 10 EXAMPLE 90

(S)-3-(4-{ chl oropyri di -

. n-4-yl) et anoyl‘]am no} ph. enyl ) -2-{3-[ 2-(4-

~met hyl pi pet$A Mi—(&ﬂﬂ‘ldﬂpf@@&iﬁt}h]ﬁhﬁutﬁa}mpmm@}meayl)zt.{'@np pitle corrpound-

469 d f t Ex l, 5 hydrol
i ar neREdVipERaE R BRRE eGP moy 8t . 17 Hy - 8. 78
(s, 2H), 8T%tlt(escorﬂpdd)1d whsDbtditkd ds divhitd s@d ffom theSddmpolind &f Pmpa%ﬁbn 14. 02

Eg) %H%B (3'?‘%/ go%g‘ﬁ%éé%&?g%}?%‘%ﬂmdﬂﬁ% ﬂ@f”@ﬂ”‘%ﬁﬁenyxpromomc acid

- (3, 5- di chinethypssterdiyarathioyitiy fabWwmaaled patkna: RB&Pe) i Eparamecmam d. et hyl

ester The title- u bt ai n as Wmte solid _fromthe conmpound of
“Preparation 17 Sgﬁ@gg ‘%q 1682 %, thy, %d” 2H). B.6€ (s, 1H), 8.18 (d, 1H) TBm?
(S) - 2- Ami neHR7{56-(b(, 3H-Tdi s hh QJPQP&BB%“?H)“B%V Boztyy, i melpheny! } pr opi oni ¢
acid 25 nethyl ‘ester hydrochl oride follow ng the procedure described in
Exanple 51. S (DMSO-d6): 10.90 (s, 1H), 8.80 (s, 2H), 8.48 (s, 1H), 8.12
- (d, 1H), 7ERBmPdEg4l H), 7.72 (d, 1 H), 7.58 (m 3H), 7.22 (m 3H), 4.42.
1 , 2 3H), 3.66 1 , . 2.96 . 2H), 0142 8
.--(m- {_SD (%)-%-(4—({?1-(3,5'_-?)|chIoropysig]mA-ysi)methanoyllar(nriplo}plﬁ%nyl)-2-{3 [2-(2- (m H)
methylpropane-2-sulfonyl)phenyljureido}propionic acid o ,
'_The title compound (38%) was prepared from the, Compdund of Example 93 by
hydrolysis in a similar manner to Example 2. R o
‘ - m.p.228°C S
20 o 3 (DMSO- -d6): 10.90 (s 1H 880 (s, 2H), 8?2 (s, 1H 8.02 (d, 1H), 7.96 (m,

o 1H), 7.62 (m, 4H), 7.22 (m, 3H), 4.38 (m, 1H), 2.94 (m, 2H).

EXAMPLE 95 7 : _ -
(5)-3-{4-{[1-(3,5- Dich:oropyridin-4-yi)méth‘anoy|]amino}phenyl)-z.{s 27
25 methylthreno[z 3-blpyrazin- 3-y!suIfanyl)phenyl]ureldo}proplomc acid methyl
* ester ' . ' '
The title compound was obtamed as a white SO|Id from 2- ~{7- Methy{thleno{Z 3-b ]pyrazm—
- 3—yisu!fanyl)phenylamlne o and ‘ (S) 2-Amino-3-{4-[(3, S-dichloropyridine-4-
' _carbonyi)ammo]pheny!}propidnic' acid methyl . ester hydrochioride_ fol!owing' the :
.30 procedure described in Example 51. | | N S
| 3 (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), 300 (m 2H), 2.82 (s 3H)



30 EXAMPLE 92

(S)-2-[3-(2-Cycl opent anesul f onyl phenyl) ur ei do] 3- (4 {[1- (31%"‘5)(%% oropyr| d|.. o

n- 4- 'yl ) met hanoyl ] am no} phenyl ) propionic acid The title conpound (35% - was
prepared fromthe conpound of Exanple 94 by hydrolysis in a simlar manner
to Exanple 2. 35 mp.:233C 19 July 2005 71 8 (DVM5O-d6): 10.88 (s, 1H),

8.82 (s, 2H), 8.44 (s, 1H), 7.94 (d, 1H), 7.74 (d, 1H), 7.58 (m 4H), 7.20
(m 3H), 4.RaMmERE), 3.66 (m 1H), 2.96 (m 2H), 1.96 to 1.42 (m 8H). 5

T obu d S bR sl AR gy ehanoy pinsiphenyl)-2-(-(2-(7-

met hyl pr opanéhitsiehb] b}@hgﬁmalwé@fﬂgbﬁﬁ@ﬂdﬁﬁéuaowoﬁudm&Q&*d ester The.
title conpqund was obtai ned as a he conmpound of
Preparati o gglitie; ggmpound (60%) was prepared from the compound of Example 95 by

(S) - 2- A Nary@rofydislif 3.simiHr G REPRYEaRINEs 4- car bonyl ) am nol phenyl }propi oni ¢
acid to nethyl ester hydrochloride fDoI | owm ng the procedure described in
- Exanpl e '51. 8" ( BMBO! - 10.82 (s, 1H), 8.74 (s, 2H); 8.68 (s, 1H), 8.18

(d, 1M, 7.84 (g OvES el RSAAL 1A 0171 Ef D5, 116; 86 (I ahD7.56% (R (S". |

‘3H), 2,94 (m ZI-%

(S)-3- (4 { [4E0,(R2G(rmi A, 6@y, it} 12-%- (. Rhikth&h Gy BHam no} phenyl ) - 2-{3-[2-(2- -
met hyl pr opane- 2- sul f onyl ) phenyl ] urei do} propionic acid The title conpound -
(38% was prepared fromthe, conpound of Exanple 93 by hydrolysis in a
S|mlar10rrarﬁ¥étMRl£EERa le 2. mp.: 228C 20 5 (DMSO-d6): 10.90 (s, 1H) 8. 80

PRy ﬁ“3(5?590‘§?%‘§‘ﬂi5d‘&“&‘%&{7£ﬁ§%§ﬁ3m'ﬁo@hen?!)%sﬁﬁ‘(s%H) -2z (m

'(S) 3- (4 {[dldv(l@osytbdmwmﬁ?nvwhﬂm}yte)drénmomc]mﬂ ot pyiesydr) - 2- { 3- [2 (7-

- 25 met hyl t ki, 2 I d
met & yest er n@% %ﬂp%e conp oun {e/\g;gso '[%‘ ﬁngSm’ Ow; ei an% ﬁ%p &ypgﬂﬁm
2-(7- Met hyIYkShlf@WBFP*Er@iab]Im/r azi n-agtyl sul f(WFAmImerBy{tia[m Arelichittopyridine-4-

acid et hyl" ester ["ow ng

procedure descnbed in Exampie 51

()2 A9t M ek BHEOLRRY . s BRSO ATIBLPTSNRPTR 07 e

5 (DMSO-d6): 10.96 (s, 1H), 8.80 (s, 2H). 8.70 (s, 2H), 8.52 (s, 1H), 7.72 (d,
- 1H), 7.80 (d, 2H), 7.24 (m, 4H), 6.92 (m, 2H), 4.54 (m, 1H), 3.68 (s, 3H), 3.00 (m, 2H).

20 ¢ EXAMPI_E 98

- (8)-3-(4-{[1~(3,5- chhIoropyndm-4-yf)methanoyl]am:no}phenyl)-Z—{S -[2 (3 5- S
- dlchloropyrldln-4-ylsulfanyi)phenyl]ureldo}propmnlc acid’ _
The tztle compound (40%) was prepared from the compound of Example 97 by5 -
-hydrofysns in a similar manner to Example 2. -

25 © mp.:211°C : . .

| & (DMSO- d6) 10. 94 (s, 1H), 8.78 (s, 2H), 8.64 (s, 2H) 8.50 (5,_1H), 770 (d,
1H), 7.58 (d, 2H), 7.18 (m, 4H), 6.86 (m, 2H), 4.46 (m, 1H), 3.02 (m, 2H). '

_ EXAMPLE 99 o

30 - (S)-3 {(4-{[1-(3, 5-D|ch[oropyndln-4-y|)methanoyl]am|no}phenyl) 2-{3~ [2-{p|pend|ne- _

o 1-suIfonyl)phenyl]urmdo}propmmc acid methyl ester , '
The title compound was obtained as a white solid from the compound of Preparat:on 3 '
and the compound of Preparatton 19 following the procedure described in Example 51.. -

. _ 3 (DMSO-d6): 8.46 (s, 1H), 882(d 2H), 8.54 (d, 1H) 8.42(s, 1H) 8.12 (:1‘ 1H),

| 35 7'89(d 1H) 7.58 (m, 5H), 7.25 (m 3H), 4.43 (m 1HY, 364 {s, 3H), 300 (m 6H) 140.

(m,. SH) | : '



30 procedure described in Exanple 51. S (DMSO-d6): 10.94 ( UU—Q 2$8 82 (5,

2H), 8.58 (s, 1H), 8.18 (m 3H), 7.54 (m 5H), 7.10 (m % Q:I)J (m 1H),
3.62 (s, 3H, 3.00 (m 2H), 2.82 (s, 3H). 19 July 2005 72 EXAI\/PLE 96
(S)-3-{4-{[1-(3,5-Dichloropyridin-4-yl)pet hanoyl ] am no}phenyl)-2-{3-[2-(7-
met hyl t hi eno[ 2, 3- b] pyr azi n- 3-yl sul f anyi phenyl]urei do} propionic acid The
title conpound (60% was prepared fromthe conpound of Exanple 95 by 5
hydrolysis in a simlar nmanner to Exanple 2. mp.: 193G 5 (DI\/BOdG): 10. 94

1 8. 2 8.58 (s, 1H), 8.16 3 7.56 4H), 7.20
(s H)42 (Eg‘ﬁ"ji% @94(”1 (2i|) 9)78(5 (g_] .H)lo EXANP(LEQ7H) (m

S)-3-(4= 2- 3 5
5 31. 3 (o B PR B AN AR i 2.
The title GWGHMBPW'BB@@P aripsiaadili te sol i ds from

2- (3, 5-Bi chherfryE 8)S n
(S)-2- Ani no-3- 14 [d“qb&ln‘&t ((:Zhﬂ/lorg/%g ?p{?%égrgd‘i%ﬁatﬂe SorBf¥lind of Examgle 99 by
-carbonyl )aﬁ‘V‘i‘f@Hﬁ@'ﬁé’h?Ismiaomaonéfdommtm& hyl ester hydrochl oride following-
the " procedure FHE‘&C{,I Begh in Exanple 51. 5 (DVMSO-d6): 10.96 (s, 1 H), 8.80
(s, 2H), 8.70 (SP2H 8 52 (s, 1 M), 7.72 (d, 1H. 7.60 (d. 2H) 7.24 (m
4H), 6.92 (m zwomcma)(m; LK., 1K, 6B0((s, 1BHB. 7683 soor()ms 62kbs, 1+808 EXANPLE 98

o e P AN TR o PR e e

conpouriél (3@%(%\/@@ . Pr3pia@n, eﬁdt)fromthe conpound of Exanple 97 by hydrolysis
ina simlar marner to Exanple 2. 25 mp.:211C 5 (DMSO-d6): 10.94 (s, 1H),

8.78 (s, 2H), 8.64 (s, 2H), 8.50 (s, 1H), 7.70 (d, 1 H), 7.58 (d, 2H),
7.18 (m 4EXAMGLEBIQIM 2H), 4 46 (m 1 H, 3.02 (m.2H: EXAMPLE 99 30

e dine- 10001 et ERAA PRV b R it A ad ey Belrbeta i (1 e
~ conpound V\Hspeszraenesma:mya)phtanylejrsmlomobrm b meﬂmueﬁrof Preparation 3
15 A mixture of compound from Preparation 10 (0.24 g, 0.62 mmol) and diphosgene
(0.061 g 0.31 mmol) in dioxane (2 ml) was heated at 60°C for 16 h. The solvent was -
removed under reduced pressure. The crude isooyanate wae, slowly ‘added to a
__solution of (S)-2-Ami_no-3-{4-{(3,5’-dichtorooyridine-4—carbonyl)arnino]_phenyi}propiontc .
acid methyl hydrochioride (0.25 g, 0.63 mmol} and triethylamine (0.063 g, 0.63 mmai) :
: ‘_)_b in dichloromethane (2 mi) and the resulting ‘reaction ntixture was.stirred at room
' temperature overnlght The precipitate obtained was collected by filtration, washed
- several times with dichloromethane and dried under vacuum. The resulting solid was
treated with a saturated solutron of hydrogen chloride in dioxane (2 ml) for 2 h at room
temperature. The solvent was - removed under reduced pressure to vyield the trtle '
25 - compound (0.1 g, 25%) as a white solid. '
& (DMSO-d6): 10.82 (s, 1H), 8.78 (s, 2H), 7.45 (m 4H), 7.16 (d, 2H), 6.90 (d
1H), 6.64 (m, 2H), 6.25 (m, 1H), 4.18 (m, 1H), 3.45 (s, 3H), 3.23 (m, 4H), 2.78 (m, 9H).

 EXAMPLE 102 | | .
| ,‘ 30. (S)- 13- -{(4-{[1-(3,5- DlchIoropyrld1r1~4-yt)methanoyl]ammo}phenyl) -2-{3- methyi =3-[2-
- (plperazme-'t-su{fonyl)phenyl]ureldo}propxomc acid: o
| - The title compound (10%) was prepared from the compound of Example 101 by
- . hydrolysis in a similar manner to Example 2. -
. _"mp 171°C. : . : : o
35 5(DMSO-dB): 10.78 (s, 1H), 8.78 (s, 2H), 744(m 4H) 6.98 (d, 2H), 674(
: 7‘2H)., 6.28 {m, 1H), 6.10 (d, 1H), 3.80-(m, 1H), 3.25 (m, 4H), 2.74 (m, 9H).



~and the corrpound of Preparation 19 follow ng the procedureI g@d ged in
Exanple 51. 3 (DVMSO-d6): 8.46 (s, 1 H), 8.82 (d, 2H), 52’% f , 8.42
(s, 1 H, 812 (d, 1 H, 35 7.89 (d, 1H, 7.58 (m 5H, 725(m 3H) 4. 45
(m 1H), 3.64 (s, 3H), 3.00 (m 6H), 1.40 (m 6H). 19 July 2005 73
EXAMPLE 100 (S)-3-(4-{[1-(3,

5-Di chl oropyri di n-4-yl ) net hanoyl ] am no} phenyl.) - 2- {3-[ 2- (pi peri.di ne-

.1-sul fonyl ) phenyl J urei do}propionic acid 5 The title conpound (23% Was
prepared fromthe corrpound of Exanple 99 by hydrolysis in a sim|l ar manner
to Exanpl e EXAMRLE 103, 300Cc 5 (DMSO-d6): 11.32 (s, 1 H), 9.00 (s, 1 H), 8.78

(s, 1 H, i@%erﬂze'ﬁ%eui% I'(eq] )uﬂed&us- - Q ﬁ loJro fcﬁln 7. 72
E(rjn’ é::()l)’ é)di%p%@ngg{jamlno}pheﬁ%proﬁgomciac?]d ﬁﬁﬂ { afl gégggy(rm é 1-38

(973 (4-{Fd- 63<BsReln oro@p%rahg;r&eﬁé(hmmgéwoyééa(ﬂcs“grggh%‘x( og)s pethyl -

3-[2- (pi pera2| ne- fonyl) urei pr-opi on t%r 15 A .

~-mi-xt ure of Ié’dﬁ@mﬂﬁl@ﬁrﬂdrﬁ M) epxalybehloidel@2 (0. R484 mntlbandraakdp afnﬁMG‘-lvpé'r@sgene e

(0.061 g, Quak éﬂd%é reéhlﬂ‘lig En( s@t&re%% r oerﬁtﬁ%q t%tat (? %r A@S’ (’Iﬁgt Blaw;ge

sol vent was renoved unde uce pressure. i SO
sl ow y add&gretrgmgved ghderi \@numﬁ to give a solid that was dissolved in dichloromethane (2

h
e et hy T prd sebforPndls SR, AR g G SRR L AL R BEAg S
0. 63 mibl )202(200rm@uQ:4=ﬁ arrmi)eﬂmalr(@ 1(82nlm1)32annhot)raedraeeajawmmgmea@mqnmpxture
was sti ”qg nﬁ% hi r‘dﬁ@thatn%nﬁe d? W eLbght i De D rSe&HF@L?‘?)%BﬁE{ ﬁgﬁ%oq%\rl]\g

col |l ected tration, several tines w
dried undefﬁma@tmm Thmeeaceerm murtrmg vead fhen \mmedtwrﬂradreldomﬂdﬁxaes(aomlabed

sol uti.on q,(,agp,%ﬂr\,@g]e Gk e%rg ol NGl ”( x(go d%}ang br: ggﬁpgf?@myqrg%cthe |

terrper ature. e SO vent rem)ve ced >
t | tle 25 @mrm@e@dMg@d amomnaamurmeesmduded Sre(sE)NBOTH@)"es:dL& 8 (s,

19, 078 Gradly ot Ui 4% 79 pORERS g ot o)

EXAI\/PLE 10®n2enesulfonylphenyl)ureido)-3- (4—{[1 (2-chioro-6-methylpyridin-3- yl)methanoyfammo} .
(5 (o Wbl eSS BNE DTN Ll egancy ) am no)phieny) -2 (3 ety -
A solutlon aof the solid above (147 mg, 0.242 mmol) and LIOH (7. O mg, 0.30 mmoi) in '
: tetrahydrofuran (2 5 ml) and H,0 (2.5 ml) was strrred at room temperature for 2h. The
20 organic solvent was removed under reduced pressure and the resulting aqueous '
- solution ‘was acidified with acetic acid until pH 4. The prec:prtate was collected by
filtration to obtain the ftitle. compound (120 mg, 4%)
m.p.: 210 °C _ , : _ _
6 {DMSO-d6): 12.85 (bs, 1'H) ‘iO 57 (s, 1H), 8. 50, {s, 1H) 8.08 (d, 1H) ?92 (m
25 4H), 7.84 (d, 1H), 7.59 (m, 6H), 7.41 {d, 1H), 7.26 (m 3H) 4.30 (m, 1H), 3.07. (m 1H),
' 2.86 (m, 1H), 2.52 (s, 3H).

' EXAMPLE 104 :
(SJ~2 -[3+2- Benzenesulfonyiphenyt)ureldo] 3- -(4- {[1 (2 G—dlch!oropyndln-S yl)~ ‘
30 methanoyl]am|no}phenyf)propron|c acid ' o :
- The title- compound (37%) was prepared from 2, S—dichloronlcotlmc acid and the amine
from F’reparatlon 20 ina srmilar manner to Example 103. '
Sm.p 207 °C ' R :
, 3 (DMS0-d8): 12.90 (bs, 1H), 10.67 (s 1H) 8.49 (s 1H), 817(d 1H), 805 (d
35 1H) 795 (m, 4H), 7.84 (d, 1H), 7.73 (d, 1H), 7.62 (m, 3H), 7.53 (m 3H); 7.24 (m 3H), .
““.428(m 1H)306(dd 1H)28?‘(dd 1H) | - -




The title conmpound (109 was prepar ed fromthe corrpound of19l§;£% 101 by
hydrolysis in a simlar nmanner to Exanple 2. mp.: 171C 35 8 de) -

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, I H, 3.80 (my1 H, 3.25 (m 4H), 2.74 (m 9H).
19 July 2005 74 EXAMPLE 103

(S)-2-(3-(2-Benzenesul fonyl phenyl ) urei do]-3-(4-{[ 1-(2-chl oro-6-nethyl pyridi
n- 3- yl ) met hanoyl ] am no} phenyl ) propionic acid 5 To a suspensi on of

2-chl oro-6-pethylnicotinic acid (75 ng, 0.44 mmol) in dichloronethane (1.5
m) oxalyl HEd0B42 pl, 0.484 mol) and a drop of DMF were added and
the resul ti A

vol atil es wv?gzr E;Qdﬁéén%@éég@%ﬁfe é/ﬁeq-%t}ﬁ]}:etl%&%ﬂv‘%ﬁ%ol |}(§] ?hJXS/EJ ﬂQr g@ol ved in
di chl or onefleénqyfiamingipheny ipropiani¢ wdwas slowy added to a stl rred

sol ution oﬁ-hé h@e Et 3N
(0.18 m, '%ﬁl d%%gat a?&?&}gﬂ&%ﬂ%@%ﬁ %qjﬁla-{ag %%lrmﬁt%r%ﬂ@? hane
(3 m) andfTPfF‘iéDFﬂeaI@MFbm i@ilwmgdﬁe/vasce;iure destribeinrgihtplet03.oom -t enper at ure.
The reaction m tur then diluted with dichloronethane (50 m) and

washed with saturateg aqueous NaHC® (2 x 30 m) and brine (30 mM). The
organic |ayer &!\/(:‘[EMHOI-dH) (MySE4) 1aNdocane Ty, ateds undes, Z‘le@UQﬁﬂ 7 §§ure

| tTgeylrgls'dd? )Wgsq&s@ DH]. J 1748 BT 33N C B ORI ARNY 5 68 2 &S, Lo (m, 1H), Ht o)

benzenesul 2.82ymhphienyl ) urei do] - 3- (4-{[ 1- (2-chl or o- 6- met hyl pyri di n- 3-yl ) net ha
noyl am no} phenyl)propionic acid nmethyl ester (147 ng, 55%. A solution of
the solid above (147 ng, 0.242 mmol) and LiOH (7.0 ng, 0.30 mol) in

t et rahydr cEXAMPLE2186 M) and H20 (2.5 ) was stirred at roomtenperature

for 2h. Th .organi c sol vent was remved un reduced pressure and the
resul ting @&&ﬁgdg %&FE’E?%%%?“&BY@?W% St &c%’f’i@oalﬂpd”@ﬁl‘i’"lyl)pH 4. The
preC| pi tatmaﬂﬂ&og@éﬁrﬁﬁi} ﬁlermr)prdplbhrcaéd:@n to obt al nthe title conmpound (120

10.57 (s, 11-1), 8.50

ng, 4‘@ ,F%}g 210 C S 3 12. 85 s |
(s, |_6 3 tn(tla Cﬁ_rp))ounfl 9wRs( prepapyd 4|'_q3m Sathbr(awmsyp.ocotnyc 58ci¢ n{prmed 7.41°
(d 1EDXAI\/IZ‘aC26rd(”@ to3hk methd@Dof BU, ¥HE, afd Baydun, EL ). .Tetrdn&&ok Mettl1dds, 32 52 (s,
(S) 2-[3- (élééér?i‘én%uPFH}?ylfFBHbW‘F%?t&"dB? fe“‘i%"q [tme(efoeewrew%ﬁca?ﬁﬂr idi n-3-y
) -  Example 103.

. m.p..231 °C ' :

20 5 (DMSO-d6): 12.90 (bs, 1H), 10.87 (s, 1H), 8.88 (s, 2H), 8.49 (s, 1H), 8.08 (

' '1H) 7.92 (m, 3H), 7.85 (d, 1H) 7.59 (m, 6H), 7.30 (m, 3H) 4.31 (m, 1H), 3.05 (m 1H),
2.87 (m, 1H).

_ EXAMPLE 107 : :
25 {S)-2-[3-(2- Benzenesulfonylphenyl)ureldo]-3 [4 (2,6- dlchlorobenzylammo)phenyl] '
' propionic acid methyl ester
- A solution of 26—dlchiorobenzaldehyde (112 mg, 0.64 mmot) and the amine from‘
Preparation 20 (300 mg 0.66 mmol) in EtOH (2 ml) was heated at 50 °C for ‘[h The
reaction mixture was then cooled to 0 °C and NaBHsCN (166 mg 2.64 mmo!) was: -
30 _edded. The reaction mixture was stirred at room temperature for 2h-before being
' - partitioned between DCM (50 mi) and saturated aqueous NaHCO; (30 mi). The organic
layer was separated, 'wa'shed with saturated aqueous NaHCQ; (2 x SO‘mi) and brine
{30 mi) and dried (MgSO4) The solvent was removed in vacuo and the residde purified
by flash chromatography (41 to 111 hexanes/EtOAc) ta give the title cempound" (280 -
35 rng, 71 %)




30 nethanoyl ] am no} phenyl) prop ionic acid “The title conpoy ﬂy(

prepared from 2, 6-di chl oronicotinic aC|d and the amne fro eparatlon 20
ina simlar manner to Exanple 103. mp. 207 OS(DI\/BOdG). 12.90 (bs,

1H), 10.67 (s, 1H), 8.49 (s, 1 H, 8.17 8.05 (d, 35 1H), 7.95
(m 4H), 7.84 (d, 1H, 7.73 (d, 1H), 82 (rn 3H) 7.583 (m 3H), 7.24 (m
3H, 4.28 (m 1H), 3.06 (dd, 1H), 2. 87 (dd, 1H). 19 July 2005 75 EXAWVPLE

105 (S)-2-[3=(2 f )P ) [
1-(3, 5-di net hoxﬁgg?.éﬁr}??é CI(P% Q%%lr]low g(nj%é]n%j} 1&2 P) rgcriozpl_lI)Onl46 (52:55] 5 The
title conpd@dn 36M)6.aadd, pﬁfﬁpaﬁéddfﬁd))rrﬁt%e(da&ﬂh 4;68 Emepla)r dt3e0f, 28), amt t he .
amne fro g %ﬁ‘ 0 follow ng .the procedure described in Exanple 103:
mp.: 196 (IZ? H? 12.80 (bs, 1H), 10.41 (s, 1H), 8.48 (s, 1H), 8.21
(s 2H) 7.92 (m 4H), 7.85 (d, 1H), 7.61 (m 6H), 7.23 (m 3H), 4.29 (m

28 %&Q 3306 (m 1H), 10 2.82 (m 1H). EXAMPLE 106
(S) 2-[ enzenesul f onyl phenyl ) urei do] - 3- (4-{[ 1- (3, 5-di bronopyri di n- 4-yl

o Yem Rt hanoW)}hfﬁ-@eﬂqmenyh)lfnrwmnmyaumdmj-abﬁl (Er'ﬁ}dtdrﬂdambeﬁﬂ?]ﬁmmb)pa@nyg]r epared
fromBSdB Sa(gléCOtInIC acid (prepared according to the nmeth of Qu,
Y. G and ajﬁurt K. Tetrahedron Lett., 1996, 37, 2565) and the am ne

from Prepaifbg ittla @Bndoahd okBYLY WdEpmpemdtm:o tﬂescomb@dnd Bf ERxaeR e0aQ3.

gn-gfg (gSlI %&y% ol :gqr? prlqjjigdng sc(nr'o]ec%’g-g_&xalrgplg : ||:|)|) E73 2593 E?n 6|I:I)D’
7.30 (m 3H), 4m3l (1§°cl H) 3.05 (m 1 H, 2. 87 (m 1 H . EXAVPLE 107 25

(S)-2-[3-(2- Ben esulfon henyI ur ei do] (2, 6-di chl or obenzyl ani no) phe
nyi] propionic &%‘Y’ rh Fg‘)t\gs‘[??l Gt ﬂHh(7094 tm4id), 7k Toldo bEh ZaH@hy de

(112 ngy, Os@y 73w, @ndrtzhleu am nﬁoé r(@rreH)PB%@a(aawas 8P (390, W7 B, 9, Mol )‘
In EtCH (24q18)mW1aH) 994 &, £, 2@1 (@, Tt

15 EXAMPLE 109
(S)-2-[3-(2- Benzenesulfonylphenyl)ureido] 3-{4-[(3, 5-d1chIoropyndm-cl—ylmethyi)

' amlno]phenyl}proplomc acid methyl ester : _
The title compound (50%) was prepared from 3 5—d|chioropyrldme-4-c:arboxaEdehyde |
{prepared according to the method of Stewart A. Q.et al W099!62908) and the amine

20“ from Preparataon 20 following the procedure descrrbed in Example 107.
) (CDCIS) 8.78 (s, 1H), 846 (s, 2H), 8.08 (d 1H), 7.96 (d 1H) 7.83 (d,.2H),
7.45 (m, 4H), 7.22 (d 1H}), 716(t 1H), 7.00 (d, 2H), 669 (d 2H) 5.22 (d, 1H), 4.71
{m, 1H) 4.59 (s 2H) 376 (s 3H) 301 {d, 2H) ‘

25 EXAMPLE 110 | . | . .
(S)-2-[3-{2- Benzenesulfonylphenyi)ureido] 3-{4 -{(3, 5-dachIoropyndm-4-ylmethyl)
ammo]phenyl}proplomc acid _ ,

The title compound (80%) was prepared from the compound of Example 109 by'
hydrolysis following the procedure described in Example 2. ' |

0 mps194°C ' .. : N o o R

| & (DMSO-d6): 12, 75 (bs, 1H), 8.64 (s, 2H), 8.47 (s, iH) 7'97 (m, 4H), 7'.81: d -
- 1H), 7.52 (m, 4H), 7.21 (1, 1H), 7.04 (d, 2H), 6.64 (d, 2H), 590 {, 'iH) 4.39 (d, 2H),
4.18 (m, TH), 2.96 (m, 1H), 2.73 (m, 1H). S




reaction mxture was then cool ed to 0 C and NaBH3CN (166 Ju@ 5rrrml) was
30 added. The reaction mixture was stirred at room tenperatur or 2h
-before being partitioned between DCM (50 m) and saturated aqueous NaHCO3
(30 mM). The organic |ayer was separated, washed with saturated aqueous
NaHCO3 (2 x 30 mM) and brine (30 m) and dried (MyS04). The sol vent was
renoved in vacuo and the residue purified by flash chromatography (4:1 to
- 1:1 hexanesXAMPA® 149 give the title corrpound (280 35 ng, 71 % 19 July
2005 76 S 1H), 81 (d, 2H),
206 (m S TEBRerisesionditbinireiasl - Boimie Gyicagiymodopmhanyii Lty | 4 b5
(m 1H), 4p5&::65ma%ld)me3hﬂ?este(rs 3H), 3.02 (m 2H). 5 EXAWPLE 108
(S)-2-13-( (%\0 nzen sul f onyl phenyl ) ur ei do% 4- (2, 6-di chl orobenzyl am no) phe
nyl] prop ‘Oacq &Of‘n&?@u'ﬁq‘ {rre BsRpEtien 2 12 %@Qﬁwﬂ)@dlmﬁbﬂwww

conpoung ofh I I t r d bed in
Exgpnpre ) gg{m‘m ® fi*‘ié L@’mrrh%%fg@ ayemeytfcoérh&ym%4 m@AP 19‘59;%?@(1 mwag7 o4

(- 4I—I) 7heated &Vermgﬁt ay 792°C‘( mhe sem)ent waeger(lﬁyedlfm)vacao 2nd(the rqsm)ue waos (d,

2 . 66 dad, 1 -
H)H? 5002 E GQSOI@ED |_161 d@hﬁo&@haﬁé"}m I41I) 3».%&15?1@51 wﬁt{ﬁ)sawé'gtreiigaﬁggho%ony §]

rei do] - 3- {L’DJ)[%@ giieq eIIQISGI)oEWISQEVIenhwaS Wmﬁmmer rRAUCRS] pmwe}qmdpe oni ¢
.acid net hYI'es@§ﬁ§rcru-B|éewéé tLer &Owg%}dcﬁégﬁog%yp@ep?d gg’l F‘é)%%sjtgﬁjemr)re? hod of

3, 5-di chl orop ¥ di ne- 4- car boxal d (prepared according to
St ewar £9 A, gige theylitigicoppoond $2f3gya. agﬁ%)tﬂﬁénﬂh ne 20 from Preparation 20

fol l ow ng the 0 I
8.46 (s, 2H)," pg“gjg?g?egiﬁﬁag#@_e_ Ia%m”??%éﬁ Z'ZI),'S"z ngggﬁfﬁ gﬁr} 7.22
(d, 1H), 7718 Mt 9HIL§-50)(¢d, 7HPE.78dm, 1BM)3, 746(s6 9H], &, 02tk 515), 2297(e| 3HH), 4.71
-(m . 1H), 4.59 (s, 2H), 3.76 (s, 3H), 3.01 (d, 2H). 25 EXAMPLE 110 R
(S)-2-[3-(2-Benzenesul fonyl phenyl) u re i do] - 3-{4- [ (3, 5-dich loropyridi’
" n-4-yl met hpKAMPAEi h] phenyl } propi onic acid The title conpound (80% was

opr epar ed fromb Qf %ﬂ@ﬁ%fo%@lﬁ%ﬂ%w% 13- @ydimethylcarbamoyloxyphenyI)

| . propmmc acid , _ :
The t_itle compound (77%) was prepared from the compound of Example 11_1. by -
hydrolysis following the procedure described in Example 2. |

m.p.: 115 °C | ' _
20 5 (DMSO-d8): 12.86 (bs, IH) 8.49 (s, 1H), 8.08 (d, 1H), 8.00 (d, 1H), 7.97 (d,
o ',2H-),.?.82 (d, 1H), 7.66 (m, 1H), 7.48 (m, 3H), 7.28 (d, 2H), 7.20 (m, 1H), 7.07 (d, 2H),

4.31 (m, 1H), 3.07 (m, 1H), 3.04 (s, 3H), 2.91 (s, 3H), 2.88 (m, 1H).

: EXAMPLE 113 . :
- 25 4 Methylplperazme 1-carboxyi|c acid 4-{(S)~2 [3 (2-benzenesquonylphenyl) . |
. ureido]-2-methoxycarbonylethyl}phenyt ester _
. The title compound (83%). was prepared from 4 methyi' 1-piperazinecarbonyf chlon'de '
hydrochloride  and the compound from Preparat:on 21 foIIowmg the procedure _
‘ desonbed in Example 111 o
30 | 5 (CDCI3): 8. 71 (s 1H), 8.07 (s IH)'. 7.98 (s, 1H), 7.83 (d, 2H), 7.50:(m, 4H),
_ 7.10 (m, 5H), 5.55 (d IH) 4.79 (m IH) 3 79 (s, 3H), 3.70 (bs, 4H); 312 (m,' 2H), 2.60
(b, 4, 242 (5, 3H). PR




hydr ol y5|s foll ow ng the procedure described in Exarrple 2. b(%? M dhs: 194 C S
(DVBO-d6): 12.75 (bs, 1H), 8.64 (s, 2H), 8.47 (s, 1 Whe%%h) 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 1 H; 2.98 (m 1 H), 273(m1H).19JuIy
2005 77 EXAIVPLE 111 (S)-2-[3-(2-Benzenesul fonyl phenyl ) urei do]

3-(4-di met hyl car banoyl oxyphenyf) propionic acid nethyl ester A soluti on of

conpound f rEXAMRIgparidti on 21 (300 ng, 0.66 mol), dinethyfcarbamyl 5
chl oride ( ytic _anount of 4-DVAP in pyridine

, . . 1.32 mmol) and a_cat
(1 m) wasq'w]{%tgm&fo?f%’f‘ﬁi g?ﬁ’%ﬁf‘yq 4'#1%@ “ZSorighrnzgassyigaairheny) vacuo and
t her esi duemdom-&sﬂidk@dthyﬂ}pdbﬁw.:_Qlf_&mat hane (40 m ), washed with saturated
aqueous NaIJIECB“ nzf) and dried L The sol vent was renpved
under reduddd P %%Tﬁ‘%’”g 2/Hevag é’ﬁfiﬂafqd’vgo‘@r igeCoEBOyS f iEsamble 11%adh
chr omat egr apdn‘sélyélifdilo%g&h@ghﬁ:é@uﬂ@ﬂegér@é@)n EQamH-IQ 29i ve the title conpound

(281 ny, 81%asan0| (CDCI ): 8.72 (s, 8.07 (d, 1H) 7.96 (d,
—1H), 7.82 (d, 2P WEE (m 4H), 710 (m -5H);- 550(d 1H) - 4:79 (meTH)

3.74 3 612 1 5
(S)- 2([83 (?Benggggs%?? n?ﬁ?hé l(,lgl?%al ﬁ:ﬁ)ﬂ_g ?@%Fﬁy%&é @a&{‘}% o%pq]enyf)
propi oni ¢ ad).d-4fnen. 3] é%ﬁnp@dl)na O@XmWHMSZSp(mpM)eBtSEr(mnEHha 41qeipeaynd of

Exanpl e 11: edur e descrl bed i n Exanpl e 2
mp.. 115 31353%3“%%5%@)1% 1%5%@3@( 19, tzrflel(? 320 (s, 1H, 8.08(d 1 H.
'800(é|01 , 7.97 (d, 2H), 7.82 (d, 1 H, 7.66 (m 1H), 7.48 (m 3H),
7..28 (d, ZE%M 04 1 H; 7.07 (d, 2H) 4.31 (m 1H), 3.07 (m 1H),
3.04 (s, 3H), Eté ?fén 2.88 (m 1H). EXAMPLE 113 25

4- Met hyl p| ?)érfhzhln@lﬁonl@atlb@xylacm aca-{(SH2{8 @-b@ﬂ:ﬁéwe(smfbepm@&ﬁwréﬂﬂyEphenw )

ur ei doj - %{M}g&% lpl?r%ﬁl)g JW&.&PQ&”?" ester The title conpound (83% was

-prepared from 4-net zimécar bonyf chloride hydrochloride and the
‘ corrpound foimﬁltl@r@pa.‘rcmmd d&%nwasabdepmed@otdm5mmmmdmmcotdﬁsbmdmd and thexanpl e

; compound from Preparation 21 followmg the procedure described in Example 111.
| . 3 (CDCI3): 8.82 (s, 1H), 8.63 (s, 2H), 8.08 (d, 1H), 7.96 (d, 1H), 7.82 (d, 2H)"
750 (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-Dichloroi$onicotinic ~ acid i-4'—{(8)-2-[3-(2-benzenesulfo_nylpbenjr!)ureido]-z-..

carboxyethyl}phenyl ester ' ' |
_ The title compound (44%) was prepared from 'the compound of Exampie 115 by
| hydrolysis foltowmg the procedure described :n Example 2.
m.p.: 186 °C . -

5 5 (DMSO-d6): 8.91 (s, 2H), 8.50 (s, 1H) 7.96 (m, 4H), 7.83 (d 1H), 754 (m,

C T BH), 728(m 3H), 4.31 (m, 1H), 3‘!6(m 1H), 2.93 (m, 1H).

EXAMPLE 117 _
_ ' (S)-3-(2 -Cyanoblphenyl-4-yl) 2-{3 {2 {plperldme-1 -sulfonyl)phenyi]uretdo}

30 . propionic acid methyi ester '
A solution of the compound from Prepération 3 (72 mg, 0.30 mmol} and d]phosgene
(18 yl, 0.15 mmol} in dioxane {1 mi) was heatéd_ at 60°C for 16h. The sdir/ent. was
- removed under reduced pressure. The crude isocyanéte was dissol\_ré\d' .in
| - dichloromethane (1 mi) and this solution wa's_ slowly r:ldded to a soluﬁon- of the
: ”,7 ‘35 compound from Preparation 23 '(95 mg', 0.30 mmol) and triethy!aminé' (0:10 ml, 0.7

_ _r_nmol)- in dicl:hloromethan‘e (1 mi) and the resulting reaction mixture was stirred at room |



30 8 (CDC13): 8.71 (s, 1H), 8.07 (s, 1H, 7.98 (s 11- 1), 153‘8%2(0?)5
7.50 (m 4H), 7.10 (rim 5H), 5.55 (d, 1H), 4.79 (m.1H

3.70 (bs, 4H), 3.122 (m 2H), 2.60 (bs, 4H), 2.42 (s, 3H). 19 July 2005 78
EXAMPLE 114 4- Met hyl pi perazi ne- 1-carboxyl i c acid '
4-{(S)-2-[3-(2-benzenesul fonyl phenyl) ureido]-2-carboxyethyl}phenyl ester
The title conmpound (429% was prepared fromthe conpound of Exanple 113 by

5 hydr ol 60 C 5
( Dl\/é Or 3&8&@@&&@@%&%@% TI%Q%&@H:H %nﬂ@é%é@&ﬂ'tzh&e@&%é@ %hioﬁ%z&?eth 62 (4
1 H), 7.48 (%w*ﬁqﬂsaﬁurz@d(we@ﬁwawc (20rn)-2H)e owganie lgyer vmsrs)epa@t@&sar(dm

2H), 3. 41 A
3 So'bmndhan Sfciiqudod naeB] (4 120 v ard o (BPmfhe it (=

4-{(S) - 2- [ 3B Temevak Hedai| ESHYT BnRe MiA lesidep deyified byrelen ehoardtegigpet (32 fopheny |
ester The fsutrhe&aﬁ@émabm t S in¥as: @’n‘?&%a 1%9@1?‘?0’? di chl oroi soni coti noyl

chloride and the 15 conpound from Preparati on Iovm ng the procedure

--desecri-bed-in ExérﬁﬁD@13J)‘1&705S (1EHGA:33 (d.81:827(79, (mik13H), B.56 3m( §H),Z-B0- (8- 208, (d,

I, 7,99, 4y E8%( . B R0 S, AR OB S 5487 4 19 -

3, 5- Di chl ofwi #dnil ddt(miztt).aci d

4-{(S)-2-[3-(2-benzenesul f onyl phenyl ) urei do] - 2- carboxyet hyl } phenyl ester
The title conmpound (44% was prepared fromthe conmpound of Exanple 115 by
hydr ol y8i s EXMRIK r1g8t he procedure described in Exanple 2: mp.: 186 C 25 8

(DIVISOdG) 5 7.83 7.54 (m
7.28 %§%®aﬁg§‘%’hfﬁ¥"€y'§4)§‘{3ﬂ%pfﬂmg'”f %“ﬁ@ﬂ?“ﬁy”‘&%]} EXAIVPLE 117
(S) 3-(2' - oyamoicpeahyl - 4-yl ) -2-{3-(2- (piperidine-1_ -su : _
| f onyi ) phenyl ure 0,.Rt,QpPi oni c _aci d. et ester
conmpound f?%%t%%e%ogﬁ% |n§n g/ ?ﬂasnﬁ'%pﬁregofrﬂ%% 8‘%’8%‘[‘%8@3‘%?{@9% 1%{ by
o - hydralysis following the procedure described in Example 2.
15 - m.p.: 140 °C o | - |
| 5 (DMSO-d6): 12.95 (bs, 1H), 8.43 (d, 1H), 8.01 (d, 1H), 7.95 (m, 2H), 779 @,
1H), 7.60 (m, 6H), 7.44 (m, 2H), 7.16 (t, 1H) 4.43 (m 1H) 3.21 (m, 2H), 2.94 (m, aH),
142 (m, 4H), 1.30 0 (m, 2H). | -

20 EXAMPLE 119
(S)-3- -{2' Methoxyblphenyl 4-yi)-2-{3 [2 (plpendme-1 -su!fonyi)phenyl]ureldo}
propionic acid methyl ester . o
- The title compound (34%) was prepared from the cor.np'o-und from Prepa_ratiori 24
o following the procedure descnbed in Example 117. | | . L
25 - 3 (CDCI3): 8.63 (s 1H), 817(d 1H), 7.68 (d, 1H) 7.50 (m 3H) 730 (m 2H),
710(m 5H), 5.25 (d, 1H), 4.83 (m, TH) 381 (s, 3H) 377 (s, 3H), 3.20 (m, 2H) 298
{m, 4H), 1.60 (m, 4H), 1.40 (m, 2H). ' '

 EXAMPLE 120 . |
30 (S) 3-(2'- Methoxyblphenyl-4-yl)-2-{3 [2 (plperldme 1-sulfonyl)phenyl]ureldo}
prop[omc acid :
',AThe title compound (82%) was prepared_.from the compound of Example 1-19;by'
+ hydrolysis following the procedure described in Example 2. - -
| m.p.: 177 °C | ‘

e




(18 pl, 0.15 mml) in dioxane (1 m) was heated at 60 Cfongjﬂgjhoo‘ghe
sol vent was renoved under reduced pressure. The crude isocyanate was :
di ssolved in dichloromethane (1 m) and this solution was slowy added to
a solution of the 35 conpound from Prepgration 23 (95 ng, 0.30 mmvl) and
triethylamne (0:10 mi, 0.7 mmol) in dichloronethane (1 m) and the
resulting reaction mxture was stirred at room 19 Jul'y 2005 79 t enperature

overni ght. The sqgmsozae)mmtsgr(ssw%@)g@a%gmw%%] vBEN 7Rl FLpIELRNE.

(25 m) and saturated aqueous h| c layer”wa
separated dRd 7. %Qﬁe%l‘%ﬂ% (ontditat.48 ( raqalébtfsml\ﬁHOﬂlB 4(3% (e, 204 By 4dadBH)r i ne

20 m T vent sidue purified b
1£I ash 2:hr o%gatsz(g%a > @k@ mg&%gn’r’qg@ga%% %ﬁg%%@gy"é@ dt hepti tle - y
conpound (129 nyg, 9% 3 (CDCl3): 8.70 (s, 1H), 8.18 (d, 1H), 7.70 (m
3 7.50 30 (d, 2 7.14 (t, 1H, 5.38 (d, 1 4.84 (m 1
3"')78 (855 é%&l\l?'l%%1(721 ( , H, ( H) ( H), ( H),
— EXAMPLE - 1 193)(23}3 (2- Benzenesulfonylphenyl)ureudo]-B -{4-([2,6]naphthyridin-1-ylamino) -

' 3-(2' - Wangn{e@]ﬁﬂébpﬁ‘#&d%étﬁw[%t%rpl peri di ne-| -sul fonyl ) phenyl ] ur ei da)

‘propi onic 80% was prepared from the conpound of
Exanpl e 11Théyitle hgmipolinds{78%) etdsquepamed Ifrenpﬁhecmdwoemﬂiﬁsm Pedrition Esamgl e 2.

s 8 _
795 (m 2pperAheg e isdd agel tBrepaid A3, BRctfbeslyh) prapsrryo’ ﬁg}% .
(m 1H)9 3foﬂc1wmg]thezpt)ape@:r94e§ambedm)Exanip:emxm 4H), 1.30 (m 2H. 20 S
EXAMPLE 119 (S di - L

1. onyl )phenyl(]zj? g@é@? ’\% %&X%H)%g @yhﬁr" (Sis?'éi%rf@ féﬂ*é'??%?n@oaﬁﬂ (34%'
was pr epar 2d5f(d,an) Nesqempely sy (r@Ml—B!’ epar(at BB 281-(d, f1eh))| 086 1@, ﬁlhﬁ's
procedure gﬁg b1e6d Hédﬁxarrpl e 117. 25 - (CDCI 3): 8.63 (s, 1H), 17 (d,
1H), 7.68 (d {(m 3H), 7.30 (m 2H), 7.10 (m 5H), 525(d_1H)
_483(m 1H) 381(3 3H), 3.77 (s, 3H), 3.20 (m 2H), 2.98 (m 4H), 1.60

%% %&E iE% EXAMPLE 120 30 (S)-3-(2' - Met hoxybl phenyl - 4-yl )
{3 [ (p| Mr&nd2 -sul fonyl ) phenyl Jureida) =
: (S)-2-[3-(2- Benzenesulfonylphenyi)ureldo] 3-{4-([2,6]naphthyridin- ‘I-ylammo)

phenyl]propiomc acid .
The title compound (89%) was prepared from the compound of Example 121 by -
| | hydrolysrs following the procedure described in Exampie 2.
20 m.p.: 192 °C o : _
. S(DMSO-dG) 1285 (bs, 1H), 9.37 (s, 1H), 9.24 (s, 1H) 8.69 (d, 1H) 853( R
"_1H) 8.42 (d, 1H), 8. 12(m 2H), 7.98 (m, 3H), 7.87 (m, -3H), 7.58 (m, 4H), 7.30 (m, 4H), s
4.33 (m, 1H), 3.08 (dd, 1H), 288(dd 1H), - .

25 EXAMPLE 123 . . o
(S)-3-{4-(]2, B]Naphthyndm-‘l -ylammo)phenyl]-Z-{S [2 (plperldme-‘! -sulfonyl) o |
‘phenyljureido}propionic acid methyil ester _
The title compound (57%) was prepared from the compound from Preparation 25 and
_ :2 (plpendme 1-sulfonyl)phenyhsocyanate followmg the pr_ocedure _de_s_cnbed in
30 3 Example 117. IR ' : ‘
| § (CDCI3): 9.35 (s, 1H), 9.22 (s, 1H) 8.70 (d, 1H) 842 (m, 2H), 8.10 (m, 2H) '
7.98 (d, 1H), 7.86 (d, 2H), 765 (d, 1H), 7.59 (t, 1H), 7.20 (m, 4H) 4.44 (m, 1H) 3.67 (s
_ 3H) 2.95.(m, eH) 1.42 (m, 3H), 1.30 (m, 3H). '

3.02 (m 4H), 1.63 (m 4H), 1.44 (m 2H. 10 .




- 8.

propionic acid The title conpound (82% was prepared . frog}d} rrpound of

- Exanpl e 119. by hydrolysis follow ng the procedure descri b arrpl e 2.
mp.: 177 C 19 July 2005 80 S (DvsO-d6): 12.89 (bs, 1H), 8.43 (s, 1H),
7.94 (m 2H), 7.64 (d, 1H, 7.54 (t, 1H), 7.34 (m 2H), 7.25 (m 4H), 7.18
(m 2H), 7.01 (t, 1H), 4.38 (m 1H), 3.%4 (s, 3H), 3.35 (bs, 4H), 3.11 (m
1H), 2.83 (m 1H), 1.43 (bs, 4H), 1.32 (bs, 2H). 5 EXAWPLE 121

(S)-2-13-( %];Le@qﬁgl f onyl phenyl ) urei do] - 3-[ 4- ([ 2, 6] napht hyri di n=1- yI am
no) phenyl]propronic acid nethyl ester The title compound (73% was
prepar ed f (BM-{5E2.6vpbtindidin drylBmépap aeivdR2 25 Rpdperidine-1-suifonyl)

2- benzenes Lsocyanat e (prepared as described in Preparation 20)
to foll ow #%Rﬂﬁrg{&%ﬁ)&hﬁ%% %I’I bed in Exanple 117. S (CDCI3): 9.18 (s,
1H) 8.81 (rhe tIIleH)qm;&uﬁd (6W%) Mrds pBephBed frpm2ite, céin@él.lr(ddof ERimple7485 b d,

3 78 g ?8 %%m@g)si%bﬂﬂg fé{&’rocE ur%ﬁﬁgloémilbg@mple2 -(d, 1N, 4.85.(m 1H),

oo G2 [3 (2- Benagmezar fony! phenyl ) ur ei do] - 3-[4-([ 2, 6] napht- hyridi-n-1-yl amno

) phenyl]propionic acid-The title corrpound 89% was prepared fromthe
conpound of ExahpP¥SEdt)n§. 33h()$dﬂH V523 (. o) ohiBAgdt AE). %émuﬁéi ).dbsEid.bed in

Exanpl e 2. 130 m@:p( %27@3%5%0/%)@ 111% 3%4&5%)17% (rrgaﬁ £3s (%H;I@ 79 24

(s, 1 H, 8.6

(m 3H), 74§§('(nm1H}3ﬁ)0?(¢d5’84)(%954m) SHY.. 1wqrrm3 H)-26 (@, 3).(m 1H) 3.08 (dd

1H), 2;88 (dd, 1H) 25 EXAMPLE 123

(S)-3-(4-( g} ht hyri di n- 1y|amno)pheny|] 2-{3-]2- (plperldlne 1su|fony

1) phenylgf &%) pionic acid nethyl ester The title compound (57% was

prepared f -HHEP R QA E

2- (pi peri dl(‘gr?\?ltlt(‘squ fonl(l?’w‘lg'l[;j qﬁéﬁggggﬂdggb ?é[%%g th%ceimp} XlanHure descr i bed

i 10 Exabfft W]PIQP'OSC(EGDE)]T@ wyless®w (s, 1 H), 9. 22 (s, 1 H, 870 (d, 1H),
4

2 (m 2K SOi@ttO:lﬂo of Mhe 2mpound from Preparation 11 (123 mg, 0.622 mmol) and
15 diphosgene (38 pl, 0.311 mmol) in dioxane (2 ml) was heated at 80°C for 16h. The

n

solvent was removed under reduced pressure. The crude was dissolved in ACN (2 ml),
“'added to 2 solution of compound from Preparation 25 (182 mg, 0.566 mmol) and ~
triethylamine (196 ul, 1.42 mmol) in ACN (2 mi) and the re'suiting réaotion mixturé was.
' 'heated at 70 °C for 3h. The reaction was concentrated in vacuo and the residue was
20 purifi ted by flash chromatography (30% to 100% EtOAc/hexanes) to give the title
compound (48 mg 16%). . '
5 (DMSQ-de): 9. 19(5 1H), 8.63 (d, 1H), 8.22 (m, 1H), 7 69 (d, 1H), 7.58 {t, 2H),
721 (m, 11H), 6.93 (t. 2H), 4.68 (m, 1H), 4.49 (d, TH), 3.93 (m, 1H) 3.72 (m, 1H), 3.70 -
‘(s 3H), 2.95 (s, 3H) 2.85 (m, 2H) ' -
25 -
' EXAMPLE 126 B
‘ (5)-2-[3-(2- Benzylphenyl) 3-methylure1do] ~3-{4~ ([2 6]naphthyridin-1-ylamino) |
phenyf]lpropionic acid .
The title compound {72%) was prepared from the compound of Example 125 by
30 hydrolysis following the procedure described in Example 2.
| m.p.: 141°C | |
8 (DMSO-d6): 12.85 (bs, 1H)'9 31 (s, 1H), 9.24.(s, 1H), .8 68 (d, 1H) 8.40 (d, 1H), 8.15
(d, 1H), 7.75 (m, 2H) 7.21 (m, 12H), 524 (m, 1H) 429 (m 1H) 375 (m 2H) 300 (m |
_ 2H) 2.83 (s, 3H). ' '
_ .35




7.98 (d, 1 H, 7.86 (d, 2H), 7.65 (d, 1 H, 7.59 (t, 1 H) éorgr 4H)

4.44 (m 1 H, 3.67 (s, . 3H, 2.95 (m 6H), 1.42 (m 3H), %m 3H. 19 -

July 2005 81 EXAMPLE 124 (S)-3-[4-([2, 6] Naphthyrid

i n-1-yl am no) phenyl]-2-{3-[2-(pi periding-|-sulfonyl)

phenyl ] urei do} propionic acid The title conpound (87% was prepared fromthe

conpound of Exanple 123 by 5 hydrolysis follow ng the procedure descri bed

i n Exanpl e gxampix 4297 C 8. (DVBO-d6): 9.33 (s, 1H), 9.22 (s, 1H), 8.67 (d,-

1H) 8.43 ( 2 14 (d, 7.83 2H), 7.65 (d, .1H),

7.54 (t, 1 Q@oB%ﬂﬁeﬂswlfole%erwurqdry]-3 M(%@]l(avhthmdmsl -p8rick), 1H),

2.95 (m 5SHheny rﬂ’épforfﬂc mé’th?ﬁe 10 EXAMPLE 125

(S)-2-[3-( Benzyl heny Iurel do] 3-[4-([2,6] naphthyridin-|

-yl ami no) bﬂé‘H?ICP’pP@{ﬂdo &é)amasmrﬁmrw|fr0@\sthercomps>gn@rtfnocnPoarpataiaen@ﬁrqndund

from Prepanaid, n e I 311
&l %he%xlrlfc%%}%ﬁeﬁiglso aﬁé’% gPEg%)r and,s Jo%sgﬂrdﬁéo i rﬁ'erga%?tro?r ' 20%

nmol ) i n dioxane for sol ven ‘enoved

~ynder- redu@@wﬁﬁéﬁ%ﬁpﬁdWhéemééIf\/@sﬁﬂmigéﬁ ved in ACN (2 nl ), added toa -

1 ot hyl ai ne (106 S SEA Rl FSRCATR) BESHE) b PRGY ?@u?ﬂﬁq?rar Pebcti on

mi xture wag.S1Heabl 7at2 @) 18),f 080 Bh, 4°HhE.27 dac CHRI7. MR &d, Clot)cenbr(at ed), ismsvacuo
and the reﬁgg e3v%sng(%|_§ur|fl ed by flash chromat ography (30%to 100%

Et OAc/ hexa ésﬁ 'to g ve the title compound (48 ng, 16%9. S (DVBSO-d6): 9.19
(s, 1H1$ 8.63 (d, 1H, 8.22 (m 1H, 7.69 (d, 1H, 7.58 (t, 2H), 7.21 (m
11 H), 6.93 PL%';)r g 4. 68 (m 1 H, 449 (d, 1 H, 3.93 (m 1 H, 3.72 (m
-1 H, 3.70 : I—& 2.95 (s, 3H, 2.85 (m 2H). 25 EXAWPLE 126 E
(S) - 2- [ 3- ( &) Befiz@iHnenyéguiRnyidtpl Joeidg]- B~ {27 Inaphbyraphtibyamidtio)- | |
-yl am no) Wgﬁr |on| c acid The title conpound (72% was prepared from
~the corrpouﬁ %5 by 30 hydrolysis foll'owing the procedure :
descri bed The Eﬁarqoh‘@oﬂnd (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) .58 (s, 1H); 8.66 (d 1H), 8.53 (s 1H) 817(d 1H)
8.09 (d, 1H), 7.98 (m, 3H), 7.84 (m, 3H), 7.69 (d, 1H), 758(m 4H), 727(m 3H), 713
(d 1H), 4.32 (m, 1H) 3.08 (m 1H), 2.88 (m 1H) '
20
EXAMPLE 129
. {8)-3-[4-([2,7]Naphthyridin-1-ylamino)-phenyi]-2-{3-[2-(piperidine- ‘E-suifonyl)
phenyl]ureido}proplomc acid methyl ester _
The title. compound (78%) was prepared from the compound frorn Preparatron 25 and :
25 2-(piperidine- -1-sulfonyi) followmg the procedure_ described in Example 117,
& (CDCI3): 9.97 (s, 1H), 8.65 (s, 1H), 8.60 (d,.1H), 8.28 (d, 1H)‘ 8.17 (d, 1H),
777 (d, 2H), 7.70 (d, 1H), 7.60 (d, 1H) 7.51 (t, 1H) 7.22 (m, 3H), 717(d 1H), 7.08 (d,
1H), 5.85 (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 .
. (5)-3-[4-([2, 7]Naphthyr|dm-1 -y!amrno) phenyl]~2-{3 -[2 (prperrdme-1 -suifonyt)
phenyl]urerdo}propsomc acid. ' l ‘
The title compound (90%) was prepared from the compound of Example 1‘:29 by
35 hydrolysis following the procedure described in Exarnpie 2. o '

m.p.: 179°C




mp.: 141 C S (DVMBO-d.6): 12.85 (bs, 1 H), 9.31 (s, 1 bSos
'8.68 (d, 1 H), 8.40 (d, 1 H, 8.15 (d, 1H, 7.75 (m 2H) 1‘?7m 12H),

5.24 (m 1H), 4.29 (m IH33.75.(m 2H), 3.00 (m 2H, 2. 83 (s, 3H). 3519
July 2005 82 EXAMPLE 127 (S)-2-[3-(2-Benzenes

ul f onyl phenyl ) urei do]-3-[4-(j 2, 7] nap hthyridin-I-ylam no) phenyi]propionic: -

acid nmethyl ester The title conmpound (86% was prepared fromthe conmpound

from Preparat| %%D%?S Q@] é%:,)z(sb?p]z@r%s(gl {%ng%@ngny Qﬁyéggﬁf a( r %,(ed as

described in Preparati I'ow n prooce ure d anpl e
117. 8 (CDGE3ym, ZHB3.76s(m, 2HY) 7.6 (B82IAK 7. 511 (H)1H 18768 ((ddzH)L 4 (r_8 23—2 £84 1 H,

S0 B e e B ] L2 (30 738

(S)-2-13-(2- Benzenesulfonyl phenyl)u f ei do] - 3 [4-([2, 7] napht hyri di n-1|

-yl am r}o) WPXEQ%OW onic acid The title conpound (84% was prepared from
the coripounid o anple 127 by 15 hydrolysis follow ng the procedure

~-descri-bed- (Sh2HES¢2qBleazPphany)-3-M&AylGradd EMVBRAFIn&h 8By din-1tylHming. 59 (s B —

1 8. 66 8.17 (d, 1 H, 8.09 (d, 1 H, 7.98 (m
H) 7. 84 é“r%“yﬁ%@"“‘}"'ég"c ‘gmeih%h)gg*ef 58 (ﬁn 4H),H)7. 27 (m (3H), ??13 (d, (1
H) ,' 4 32 (The fittdHromBo@®] (%l wks ,prépb&d from theHcompOumdXAldRL Prd2@ation 26

(9)-3-[4- by d | 1-2-{3-[2-(piperidine-l . -
U Fonyl s R Gt PGk 8 i “ester The fitle compound

(78% wmas pr ep@r(e:d)o‘lrs)owtahg THONPasnd 1) o2 Praparp i 58 rd 4 Hnd.20 26, 10H),

_ é Enggagl)ddQ)e |?§|4f§()8n%l/qy)1 foll 8v¥|gn%_i Eﬁgzprocégggégzc%esc ):)ggb (Sgraggjpéa 117

8.17 (d, ¥sHH), gggﬁ Qp;i) 2H) 7.70 (d, 1 H, 7.60 (d, 1 H, 7.51. (t 1
'7.22 (m 3H), d, 1 H, 7.08 (d, -
EXAMPLE132

15 (S)-2-[3- (Z-Benzylphenyl)-B methylureldo] -3-[4- ([2 7]naphthyr|dm 1-ylam|no)

- phenyilpropionic acid S . .
The titte compound (72%) was prepared from the compound of Exampfe 131 by'
- hydrolysis following the procedure descrlbed in Example 2.

m.p.: 157 °C - , _ _ ‘

20 B (DMSO-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), 294 (m 2H), 2.85 (s, 3H). ' ; -

EXAMPLE 133 , o : ‘
o 25 (S)-Z [3-(2- Benzenesulfonylphenyl)ure:do}-.’i [4 {12, G]naphthyndln 1-yloxy)phenyl] "
' propionic acid methyl ester ' '
The title compound (98%) was prepared from.the compound froni Préparation 27 and.
2- benzenesulfonylphenyilsocyanate (prepared as’ described  in '_Prepar_ation' 200
= foilowmg the procedure described in Exampie 117. .
- ._30 o B(CDCIS) 9.28 (s, 1H), 8.78 {m, 2H), 8.13 (m, 3H) 7.98 (d 1H) 783 (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), 320 -
Ad, 2H). - ' ' ' "



1H), 5.65 (d, 1H), 4.82 (d, 1H), 3.78 (s, 3H), 3.17 (m 2 m 4H),
1%0 (m 3(H), ?32 (m .gH). :t,?) EXAI\/PL(E 130H) ( Yo aufy S0 H

(S)-3-[4-([2, 7] Napht hyri di n-1-yl am no) - phenyl ] - 2-{3-[ 2- (pi peri di ne-1-sul fon .
yl') phenyl ] urei do}propionic acid The tgstle conpound (90% was prepared

fromthe conpound of Exanple 129 by 35 hydrolysis follow ng the procedure
described in Exanple 2. mp.: 179 C 19 July 2005 83 S (DMSO-d6): 9.83 (s,

1H), 9.56 EXAMBLE 8365 (d, 1H);, 8.44 (s, H) 816(d 1H) 7.93 (m 2H),
14 (m 2H), 4.34

7.76 (m 2 7.54 (t 2H) , )

(1 ?1 _1I(-|) %12{'2 %évzeﬂz%@o'ewh%j Ufﬁid;%é (ﬁ[2z§ﬂ4)ap*¢hﬂ@ilnﬁrylgw)phenﬁkAwPLE-
id

(S)-2-[3- (pméDe'?E'; ack'lenyl - 3- et hyl urei dog %4 ([ 2, 7] napht hyri di n- 1- yl am no

) phenyl ] ép%ﬁiﬂﬁn %REJI”G @éffﬁy‘f’a?eﬂe@ﬁfeﬂh o fhee CoBRPNINET Examplens’s pyepar ed

'fromthe cay@@%ggf(jurag,mgﬂﬁg[a%c@gurg@eg@,begm EQhHE A he procedure described in
Exanpl e 125. 1 , 8.63 (d, 1 H, 821 (m 1 H),

i BB ey dH) 7m2m(?rﬁ°QLOH) 690{t -4.68-(m- 1 H 449(d 1-Hy,-

3.92 (m 1H), 35 {BeB.adthad 7%4{%783@ %8 863 311711 60, B Pog?R

EXAMPLE 132 15 :
(S) 2- ( 3- ( 2HBErEEy(dphieNYEC BrErNTHUCe] 2] 727 ¢, (3, BB aphty Bi1di (Ar, 4+y) ani no
). phenyII? EE qw_lg acid-The title corrpound (72% was prepared fromthe .
corrpound o] 131 by hydrolysis followi ng the procedure described in
- Exanpl-@22. mp.: 157 C 20 S (DMSO-d6): 12.73 (bs, 1H), 9.84 (s, 1H, 9.54
(s, 1H), SE%SM?;@_ , 8.17 (d, 11-1), 7.69 (m 3H), 7.10 (m 12H), 5.29
(m 1H), 4 m , 3.7 (m 1H), 3.54 (m 1H), 2.94 (m 2H), 285(5
31-1). EXA{\ﬂ}’-lSE[‘iEI(ESG]I\&phthyndmd—yioxy)phenyl]-2 {3 [2-(piperidine-1-sulfonyl)phenyl] -

(S)-2-[3- (&ra ﬁ?oﬁﬁ?&p?g ‘%lﬁ%hﬁgé? urei do] - 3-[4- ([ 2, 6] napht hyri di n- 1- yI oxy)p

henyl ] pr opi onrc Yol
i The title compound (91%) was prepared from the compound from Preparation 27 and

175 2-(piperidine-1-sulfonyt)phenylisocyanate following the procedure: described in
Example 117. | -
§ (CDCI3): 9.29 (s 1H) 8.78 (d 1Hj, 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 S | |
EXAMPLE 136 o _
| (S)-B-[4-([2,G]Naphthyridin-'l-yloxy)phenyl]—2~{3—[2-(p_iperidihe-‘l -squony!)phenyl]A
ureido}propionic acid | | |
o - The tite compound (90%) was prepared from the compound of Example 135 by '
. | 2_5_' hydrolysis following the procedure descnbed in Example 2. ' "
 m.p.: 140 °C |
5 (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 (1, 1H), 7.36 (m, 2H), 7.10 (m, 3H),-,
4.40 (m, 1H), 3.14 (m, 1H),. 294 (m 5H), 146 (m, 4H), 132(m 2H). . '

‘_AEXAMPLE 137 _
(S)-2-[3-(2- Benzenesuifonylphenyi)ureldo]-3 -[4-([2, T]naphthyndm 1-yloxy)
phenyl]proplomc acid methyl ester o
The title compound 98%) was prepared from the compound from’ Preparatxon 28 and
. " "35 2- benzenesuIfonyiphenyhsocyanate (prepared as descnbed in . Preparation . 20) -

following the procedure descrlbed in Example 117.




The title conpound (98% was prepared fromthe conpound frg J%r ation 27
and. 2-benzenesul fonyl phenyl i socyanate (prepared as descrl bed 1n :
Preparation 20) follow ng the procedure described in Exanple 117. 30 S
(CbC13): 9.28 (s, 1 H, 8.78 (m 21-1), 5 8.13 (m 3H), 7.98 (d, 1 H, 7.83.
(d, 2H, 7.50 (m 5H), 7.23 (m 4H), 7°12 (t, IH), 570 (d, 1H), 4.85 (m
1H), 3.79,(s, 3H, 3.20 (d 2H) 19 July 2005 84 EXAMPLE 134

S)-2-(3-(2-B f . -
52142012, 6] napht R oy P o) BRES! 30 8ol Z8PdCr T 8T & Bftpound
(95% was ﬁr'@p(ar &), e 3o, h@%)cﬁﬁﬁdmndef? X dmpHi 816838 (dyl H) 54 B dmohi%i 579
fol |l ow d bed Ex le 2. 136 C 5 (DVSO d6) :
9o440\(/msng E%%HRB?%PA(J&%) ! 8653I ?s 'arrl?l)? 8' r1nllo(m 3H), 7. 5(98 (m él—l),
7.86 (d, 1H, 7.60 (m 5H), 741(m 2H) , 727(m 3H), 33(m-'1H), 3.19

m 1 to EXAVMPLE 135
gS)-3H%Z (%%%@]F(I\L@pﬁanyrl di n- 1-yl oxy) phenyl ] -2-{3-[ 2- (pi peridi ne-|-sul fonyl

) phenyt-} - {g)ed- Mmme@ﬁsalfwlﬂxmt)hwud@mwmrwprtthﬁ:mampgum (91-%- was

prepared f ﬁ e compoun from Preparation. 27 and

2- (pi peri dFf 3"3& IKBPRSHY ' Bhenyl i socyanat e fol | owi ng the procedur e descri bed
|8 nlgEE(arrplzé’hé.Jﬂﬂe EonfdBE 3)85%9 . (aﬁapiaﬂedliromSthESC@gp?Lgnh- %ﬂ Exgrr@%Afg&E dbly l:l_.DH)
7.22 (m 5E%df°'§5‘%%"%’d’”9%ﬁf Ocﬁd% d&?éf%fd E’)‘%mﬁ}’ 55( 3H), 3.20.(d, 2H),
2.99 (m 4H). 1mGO: {amectH), 1.40 (m 2H). 20 EXAMPLE 136

(S)-3-[4-([2,6] Na hthyrldlnlyloxy henyl ] - 243- ( eridine-lI -su
| fonyl) phenyl]3 (M&CH&R)pPaPi Bnitld). é%f {drhidt)t ﬁtﬁ"re([scdl’ﬁiog (d.oB9) Afs(m,

prepared f t 0 1 oHRY | I g t-he
procedare ggfsngrslhg (f OAPPOR bd rﬁﬂ 1'?\;6?% %5) l?ym &5214')1 ﬂé@(é’sér% okl @wip!
4.35 (m, 1H)317(m1 ), 2.94 (m, 1H) . -

15 EXAMPLE 139 | |
(S}-3-[4~(12, T]Naphthyrldlnd -yloxy}pheny!]-z-{3-[2 (plpertd:ne-1 -sulfonyl)phenyl}

ureldo}proplomc acid methyl ester _
The title compound (93%) was prepared from the compound from Preparation 28 and -
2-(piperidine-1 —sulfony!)pheny!asocyanate followmg -the pro_cedure described . in-

20 Example 117, _ - L | o o

8 (CDCI3): 9.81 (s, ﬂ-! 8.79 (d, 1H), 8.68 (s, 1H), 8.20 -(rn' 2H), 7.68 (d, 2H),"

7.54 (t, 1H), 723(m 5H), 7.15 (t, 1H), 552(d 1H) 489(m 1H) 3.79 (s, 3H) 321( .
2H), 3.00 (m 4H), 1.60 {m, 4H), 1.40 (m 2H). -

25 EXAMPLE 140 o : -
- (S)3- [4-(12, T]Naphthyridln*‘l «y{oxy)phenyl]-z -{3- [2 (p:peridlne -1- su!fonyi)phenyl]
. ureldo}proplomc acid ' oo :
. The title compound (85%) was prepared from the compound of Example 139 by |
' _.hydrolysm following the procedure descnbed in Example 2. T
30 m.p.s159°C o
o 3 (DMSO-d6): 9.68 (s, 1H), 8.81 (d, 1H), 8.45 (s, 1H) 8. 14(d 1H) 796 (d, 2H). :
7 _' - 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 M), 316 (m, 1H)292(m 5H)146(m4H)133(rn 2H). o




5 (DV8O-d6): 12.80 (bs, 1 H, 9.44 (s, 1 H), 8.78 (d 1 H)1,97’8 ?J%
8.16 (d, 1 H), 8.10 (d, 1 H, 7.95 (m.2H, 7.68 (m 2H), 78, 1 H)
7.36 (m 2H, 7.10 (m 3H), 4.40 (m 1 H, 3.14 (m 1 H, 2.94 (m 5H,
1.46 (m 4H), 1.32 (m 2H). 30 EXAMPLE 137 (S)-2-[3-(2-Benzenes

ul f onyl phenyl ) ureido]-3-(4-([2,7] naphtsﬁyr idi n-1-yl oxy) phenyl]propionic
acid nmethyl ester The title conpound. (98% was prepared fromthe conpound’

from PrepaE%E\ {3 and 35 2-benzenesul fonyl phenyl i socyanate (prepared as
descrl bed i % ion 20) followi ng the procedure described in Exanple

117. 19 Ju[so-zpqa B@ﬁyﬁah(eﬁ@@lﬁmetr&m&élc(ow (a2, 7]&a85)tr(ysldlr2h+)7yao>§r}éﬁef{yg1 2H),
7.99 (d, 1 cf?@ 7.72 (d, 1 H), 7.50 (m

7.17 (t, 1P P'°%*°€§ Jethylgptery g3 (m 1 H), 3.79 (s, 3H) 3. 20 (d, 2H) 5
El)(%A\I\/PL:E %38h4( Sijle Z:OET%JO(JEICI 8B%E Ves prepﬂrteﬁ from the 1corr|ipoun<)j frorﬂ Pre arataon 28

ul f onyl phe |n yl'oxy) phenyl] propi onic
aci d Thg Wﬁ)‘% ﬁ%d %éég é“b‘g@ﬁﬁ/ %rom t he conpound of Exanpl e 137

by hydrolysis: MIL‘EIJ@I‘M @8@ e 1|Pf)083¢!§“€!§ ewﬁe%‘?' ,lolequ) 7. 53“&5*“*% 224](9‘ Iﬂ'@ 164‘,'

C S (DVBO d6) .971 1H) , 4 (s, '11- 1} ,
7.97 (m 50§, mv?@)zﬂﬁ(nz H) 44@4d<w 3699, (7 15 A9 (mHH 7372131(8(aH) zmp 7.28

(d, 2H, 82§H£t2901(|ﬁ9 2H)4 35 (m 1H, 3.17 (m 1H), 2.94 (m 1H). 15 :
EXAMPLE 13

(S)-3-[4-([2, 7] Napht hyri di n-1-yl oxy)phenyl] 2- {3 [ 2- (pi peridi ne-1-sul fonyl)

phenyl }o ugghgi@lpr@@ionic acid nethyl ester The title corrpound (93% -was
prepared fromthe conpound from Preparation 28 and

2- (: pi peri ﬁd?’j(zﬁﬂnﬁbwppM%WPHWB&?@QH&“‘KBWGWP*HQYEIFIE“ bybeeinheay!]

descri bed ,g,,@, e BX@npl e 117. S (CDCI3): 9.81 (s, -1H), 8.79 (d, 11-1), 8.68
(s, 1H), 8. ﬂ 2H), 7.68 (d, 2H), 7.54 (t, 1H), 7.23 (m 5H), 7.15 (t,
1 H, 5. 52Tl(edﬂtq qanpoundg a4t wasHpreparedofrgn | thg Homupt @frrExarzpip 14 69 (m

4H), 1.60 Kﬂo[ﬁ'@ﬁo[léwnﬂ& tHerottdure aéscﬁw L@(a]nAthZ
15 0 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) S

20 EXAMPLE 143
(S)-2 -[3-(2-Benzylphenyl)-3-methylthioureido]-3- (4-{[1 {3 5- dlchloropyndm-4-
: yl)methanoyi]armno}phenyi)propiomc acid methyl ester
| (S)-2-Amino-3-{4-{(3, S-dlchIoropyrtdme-4-carbony[)amlno]phenyl}proplonic acid methy! '
ester (O 25 g, 0.62 mmol) was added at room temperature to a tetrahydrofuran solutlon g
25 (3 mi) of thlocarbonyidumldazol (0.12, 0.68 mmol) and triethylamine (0.062, 0. 62 mmoi)
"~ 'and stirrod 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‘50 for .
3 h. The solvent was removed under reduced pressure and the resndue was purn‘" led by
ﬂash chromatography (Hexane AcOEt, 1: 1) 1o yleid the titt!e compound (O 23 g 62%) .
30 asa yellow solid. _ :
, .8 (DMSQO-d8B):; 10. 94 (s 1H) -8.82 (s 2H) 7.60 to 6.68 (m, 14H), 5.03 (m, 1H-), |
- 3?O(dd 2H), 3.58 (s, 3H)302(m 2H). | o




(S)-3-[4- ([2 7] Naphthyri di n- 1- yI oxy)phenyl] 2-{3- [2 (pi per{ nezdlossulfonyl)
phenyl] ureido}propionic acid The title conpound (85% vva ‘{ﬁlepared from

t he conpound of Exanple 139 by hydrolysis follow ng the procedure -
described in Exanple 2. 30 mp.: 159 C S (DVsO-d6): 9.68 (s, 1 H), 8.81 (d,
1H, 845 (s, 1 H, 814 (d, 1 H, 7.96 (d, 2H), 7.89 (d, 1 H, 7.65 (d,

1 H, 7.53 (m 2H), 7.38 (d, 2H), 7.24 (d; 2H), 7.15 (t, 1 H), 4.38 (m
1H), 3.16 ERamMpds 14492 (m S5H), 1.46 (m 4H), 1.33 (m 2H). 19 July 2005
86 EXAMPLE 141 : : _
(S)-2-[3- (23)B%Ei32()2l-@)¢mwf)ef@i)rﬁamwh)dmhédLdoﬂd033{(4~={(1[-(3_3,Sz]iimmpylriﬁiaii-m- 1-yl oxy) p

henyl Ld. The.title conmpound (35% was prepared
fro)r/n ][ he ¢ ﬁpoun O?ﬁ%&‘@égébgﬁﬁéﬁ{ofg@%&foI | ow rrlrg t he éroc/()edure gesgri bed - |
| n Exarrpl e Te2&5 mixgl EODG3)af e 8Miid ssbotéd)in rﬁetﬁSnQIderaﬂ]H)rofLﬂarO'h (mi1rd) By, 7. 63
0 0 95 (m
3H§3 Fﬁ]‘%o%g&so@)o% 305%%%3% fzw? / an}gm%am s %5 SEWdH)dt ]':E)O'-EXA&/PLE
------142 (S)-2- ltanp(eZat%rfmyRph@hgb)gaarcrmwbyﬂmﬂedm}/e@uhder(rbﬂuo—é]dftﬁ%ﬁuwmdihen [
-yl ox he onlc i.d The tlec 84 ared from
e compoursbrs ERERBIE iy wan adiey fuf PERA e A BB Bafe e
descri bed preciEkateplbas éblleél:iﬁdrtlypc iitratibA8c Gb&ir( fBMB[ﬂedﬁa)npoLﬂd&Q ol 40%h) as 9. 68
(s, 11-1), @2%0% 11-1), 8.11 (bs, 1 H), 7.89 (d, 1H, 7.53 (d, 1 H,
7.22 (m 1%5,%6 0.(m 1H, 4.38(m 1 H, 165 (m 2H), 105 (m 2H),
2.84 (3¢ 3H) . 260.=XAGRCE 143 ' _ o - -
S)-2-[3-(2-Ben t thiourej do]-3-(4- - (3, 5-di_chl oropyridin
54) ylgma'g hanoy%{é{ﬁgﬁo%/ %&@95‘)? 1é'bi %hgzs’%ﬁd;'ﬁ‘gtt‘&érégeé’ﬂ'(&%ﬁ' Q.BEQm, 1ny '
(S) - 2--Am nB73{dd}-2H).3.60 ghehhpr opyri di ne- 4- car bonyl ) am no] phenyl } propi ani c
acid met hyl -~ ester (0.25 g, 0.62 nmmol) was added at roomtenperature to a
tetrahydrofuran solution 25 (3 m) of thiocarbonyldiim dazol (0. 12, 0.68
- mml) and EXAMPLE a5 ne (0.062, 0.62 nol )

15 {S5)-2-{3-[2- (Cyc!ohexylmethylcarbamoyl)phenyl] 3-methylthioureido}-3- (4—{[1 -(3,5-
o dichloropyridin-4-yl)methanoyljamino}phenyl)propionic acid methyt ester -

" The title compound was obtained as a pale yellow solid from the compound of

Preparaton 7 and  (S)-2-Amino-3-{4-[(3,5-dichloropyridine-4-
7 carbonyl)aminolphenyl}propionic acid methyl ester" hydrochioride following the
20 procedure described in Example 143. | . ' "
S(DMSO d6, mixture of rotamers) 10.94 (s, 1H), 8. 82 (s, 2H) 7.601t0.7.05 (m '
o 9H),. 5.15 and 4.92 (m, 1H major/minor), 3._62 (s, 3H), 3.13 (m, GH}, 2.84 and 2.72 (s,
© 3H majorfmznor); 1.84100.78 (m, 10H). o

25 EXAMPLE 146
{S)-2-{3[2- (Cyclohexylmethyicarbamoyl)phenyl}-3-methytth:oureldo} 3-(4-{[1 (3 5- |
o dlchloropyrldln-4-y!)methanoyl]amlno}phenyl)proplomc acid _
The title compound (43%) was prepared from the compound of Example 145 by
_ - hydrolysis in a similar manner to Example 144
30 mps175°C B |

;) {DMSO-dG mixture of rotamers) 10.92 (s, 1H), 8.78 (s, 2H), 7.60 t0 6.95 (m,

S9H). 5.00 and 4.96 (m, 1H major/minor), 3.15 {m, 6H), 2.82 and 2.72 (s, 3H
minor/niajor), 1.84 to 0.80 (m, 10H). | ' | ' -



and stirred.for 2 h. Next, the solvent was renoved under r W?R%%ressure

and conpound from Prepar atr on 11 was added in acetonitrile and
stirred at 80C for 3 h. The solvent was renoved under reduced pressure and
the residue was purified by flash chrcggrat ogr aphy (Hexane: AcOEt, 11) to '
yield the tittle conpound (0.23 g, 62% 30 as a yellow solid. S (DIVBOdG)
10.94 (s, 1 H., 8.82 (s, 2H), 7.60 to 6.68 (m 14H), 503 (m 1 H, - 3.70
(dd, 2H), Bxafpig143H). 3.02 (m 2H) 19 July 2005 .87 EXAMPLE 144
(S)-2-[3-(2-Benzyl phenyl ) - 3- et hyl t hi ourei do] - 3-(4-{[1-(3, 5-di chl oropyrrdrn
- 4- yl) met arRd¢H] atd wBjqitiereplyyig mﬁnybmewmﬂammdpheme!ai-Zs{él-{at(pmammet he

sol i d abov m/1lmM) an 5 aqueous sol ution of
sodi um hyd?ok??jﬁem}(d;%ﬂwi{hﬁé%gﬁg&éﬂg stirred at room -tenperature for
2 h. The olsghiticgarsid rbénomwalsndr érnmvémapamier 3r dOBSed, prreswi)reasndddd® a

The. prioci B ol e s S Tler SR B HEhb Al A S P Ak Bl Pl oun

-~ (009 g, 4894 (B3 @ 2 yeidiow p@'ﬂdﬂmd’waﬂE@ (hilp2@ &'ﬁb&ﬁd&‘st(‘r@mrd@')r terhPer@fird for- 1H)

8.78 (s, J{DE ]ﬁ\§5 rggu(r) c%o?v%n( masld"ﬁ%veé néer( rTeduce pressure a(ncfd the rei)sb[tmg

2 EXAMP
(E? 2-13- (@L@@y&lsdhm(yWHEtdm)drﬂealr\branhydir))mmWJac}re32Met5hwténcDERte;cﬁhm}w&(4 {1

3,5- dic d hyl
ester The HTT Ot obolR e Sl BT e LR B e SUFRuE P PR
conpoutid okdudede pagsatiiconTfe acrdd¢ Sanaﬂmernwas— ?pu{-rﬂecﬂ (By Sfshc hosrgtygriagiyne- 4-

he 20, priBEOBLRASLac PR e B o B5 i) B 8 Brleialbl s, " ™

rotamers): 10. 9dp(d70%TH), 8.82 (s, 2H), 7.60 to 7.05 (m 9H, 5.15 and.

3w on i nor P CHYABE 0.6 s e u” Balils B fo B AN 3SR (5

(9)-2-{3- [%)(Wzl(rﬁhﬁ*)ymmt(wl%@rdomlMhﬁmsﬂ(f}r BHyretdwy|r, mmum@ﬁ}er%r(‘* {[11

-(3,5 d| chl or opyrr di n-4-yl ) met hanoyl ] am no} phenyl) prop ionic acr

The following examples rIlustrate pharmaceutical composrtrons accord:ng to the :

present invention and procedure for their preparatron

- EXAMPLE 148 ‘ __
IR 20 Preparation. ofa pharmacedtieal eon:npesition: tablets

' Formuiation: - : ' S
Compound of the present invention ............ 5.0 mg
Lactose......uueuinenena.. tresrereran e i 113.6 mg
Microcrystalline cellulose.................. s 284 mg

25 Light silicic anhydride...........20..ooooo... — 1.5 mg

‘ Magnesium stearate......‘....;............-;..., ...... 1.5 mg

Using a mixer machirre, 15 g of the eompound of the present invention was mixed with
o 340.8 g of _Iacfese and 85.2 g of m'icrocrysteuine cellulose. The mixture Was eubjected
30 to compression meulding using a -ro-IIer compactor to give a flake-like comp_reesed
material. The flake-like compressed rnaterial was pulverized using a hammer mrll, arrd

the pulverized material was screened thro_ugh a 20 mesh screen. A 4.5 g portion_of.
light.siiicic anhydride and 4.5 'g of magnesium stearate were added o the screehed‘
material and mixed. The mixer product was 'srrbjected 'to' a tablets ~making machine
35 equrpped with a dre/punch system of 7.5 mm in diameter, thereby obtamrng 3000

: tabiets each havmg 150 mg in weight. ' L




The title conmpound (43% was prepared fromthe conpound of@w’%@i% by
hydrolysis in a simlar manner to Exanple 144. 30 mp.:175 ( O d6, .
m xture -of rotamers): 10.92 (s, 1H), 8.78 (s, 2H), 7.60 to 6.95 (m 9H),
5.00 and 4.96 (m 1H mgjor/mnor), 3.1%,(m 6H), 2.82 and 2.72 (s, 3H
mnor/major), 1.84 to 0.80 (m 10H). 19 July 2005 88 EXAMPLE 147
(S)-3-(4-{[1-(3,5-Di chl oropyridin-4-yl)nmet hanoyl ] am no} p

henyl ) - 2- { BxaRtPU ey | di ne- 1-sul fonyl ) phenyl ]t hi our ei do} propi onic acid

| sot hi ocyapat e of conpound from Preparation 3 (0.85 g, 3 mmpl) was added to
a 5 solut Fespagation of a pharmaceutical composition: tablets coated

(S)-2- Ani npor?nu(étmh(3 5-di chl or opyri di ne- 4- car bonyl ) ani no] phenyl }prop| oni ¢
acid (0.78 g, 2 nmol) in pyridine/water (1/1, 20 m) and stirred at room
~ tenper atur@OFF‘B‘PU“@fH e Presedligeantien.sol-vent 583 r enoved under reduced

pressure angkiddae resulting agqueous sol utpyHp yas acidified with .
“hydrochloric acid (2M 5 m) and extracted w't AcCEt (50 ml). The organic
-l -ayer -was - BPNSERICIM SO4) - and--t-he--sol-vent-s 4&vwed under 10 reduced-pressure.

The crude pgiEh Mi@snPurified by flash c tography (AcO Et: AcOH,
99: 1) to yle\ltfd%hemtltﬁo """"""""""""""" #5% as a pale yellow solid.
mp.: 170CMsgeRimDsgs)ate.10.. 94--(-5 ----- 1H) ----- 9.265 (g, 1H), 9.02 (d, 1H), 8.78 (s,

2H), 7.75 m. 7.34 (m , 5.02 (m 1H), 3.15 (m 2H),
2.92 (m }Iq—garoxly%wzoy(:é"@é?—% 15 The foll ov%érgtgl)gexarrpl es illustrate

phar mﬂeut?@ﬁthtd@tﬁ)@igmh .ons..accordi-ng--to temgpresent invention and
pr-ocedur e -f«@lh[uhhgibrngrepar ation. EXAMPLE 148 20 Preparation of a

phar maceut | ca osition: "tablret's  For mul at Fon: Conpound of t he present .

~i-nvention E’U.ﬂf?‘i _ta:k_:_ ez B 0o G- Lact-0se..... QT Mg L., L.
113.6° ng M crocrystal line ceI | ul ose

St BS i ?n was mrxed ‘with' 285.6 Htof !gctésenynﬁb.@gﬁt Ece(r%rst%ﬁhgeparateg, g of

t he Corrpoun he present Tnvefiti on was m x
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 w_as sprayed .
“on the above mixture to give granulates. A 45 g pertioh of magnesium stearate was
( added to the abtained granulates and mixed. The obtained mixture was subjeeted toa.
20 tablet makxng machme equped with a die/punch biconcave system of 6.5 -mm in
dtameter thereby obtaining 3,000 tablets, each havmg 150 mg in weight.-
Separately, a coating solution was prepared by suspendmg 6.9 g of_' ,.
hydroxypropylmethyicetlu!ose 2910, 1.2 g of po[yethylene glycoi 6000, 3.3 g of titanium.
_ dioxide and 2.1 g of purified talc in 72.6 g of water. Using a ngh Coated the 3, OOOI
: 25 tablets prepared above were coated with the coatmg solution to give F fm- coated'- '

‘tablets, each having 154.5 mg in weight.

EXAMPLE 150 o

Preparation of a pharmaceutical cor_nposition: ltquid inhalant
30 Formulation: | L | | |
| Compound of the present intrentiqn..._ .......... 400 pg

- Physiclogical saline.......c.o.......... e i mi

A 40 mg portion of the cornpound of the present invention was dissolved in 90 mi of
' 35 physiociogical saline, and the soluti'en was adjusted to a total volume of 100 mi with the
‘Vsame saline solution, dispensed in-1 mi portions into 1 ml capacxty ampoule and then '

: stermzed at 115° for 30 mlnutes to gwe liquid inhalant.




340.8 g of lactose and 85.2 g of microcrystalline cellul Osf‘qduy‘?odﬁi xture
was subjected 10 to conpression noulding using a roller conpactor to give
a flake-like conpressed naterial. The flake-like conpressed material was-

pul verized using a hammer nmill;, and thg pulverized material was screened ' -

through a 20 nesh screen. A 4.5 g portion of |light silicic anhydride. and
4.5 g of magnesium stearate were added to the screened nmaterial and m xed.
The m xer product was subjected to a tabl ets naking nachi ne 35 equi pped
with a di e/ﬁunch system of 7.5 mmin dianmeter, thereby obtaining 3,000.
tablets ea 150 ng in weight. 19 July 2005 89 EXAMPLE149

Prepar at | OTPré}ﬁarﬁtIQH%f H%%%%h&élnc‘apémﬂﬁbé.&)ﬁl pé@@erqhﬁal%ﬂ ted Fornulation:

Conpound of the present invention ............. Lact ose

........... Formulatigs 2 gy Corn '

starch. <. . camaind nf He aracant raptiom - - « -« - g e 40.8 ng '

Pol yvi nyI py om(pounad ol the'pres'e'nt mventlon . 200ug .......... 7. 5 ng I\/agneS| um
--st-earat-e.. Lactose... fr e e iese 4,000 0g 1 5ong - :

Fydroxypropylcellulose ................................ 2. 3 ny 10

Pol yethylene glycol ........ ... ... ... .. . i, 0.4 ng Titanium

di oxi de .. A 20 g postion.of the compound of the. present invention waﬁ-uﬂtfdmt[y rﬁbté& Witﬁdtoba| c

i ui di zed B M5%uRaR AP hRg Hien OIéh‘?g"tit"Ufteh"éasc%%ﬂﬂaaoﬂtOWtdﬁé*rpﬁeééttt 15

i nvent iion eesusiewes? wiprduu28%. fowdephhbiagt ose 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 granul ating
.machi ne, tBXANPLE g2 sol ution was sprayed on the apove mixture to give

- granul ates 4.5 on of ghesi um, st e te was ded to the '
~ obt ai ned g?'é%r%ttcﬂg {; ﬁﬁ%ut'gﬁec%moa‘m ﬂég?ﬂ?‘éawo ubjected to a 20
t abl et nadestgtuimiahl ne equi pped with a die/punch biconcave systemof 6.5 mm.
ino di arret , thereby obtaining 3,000 tablets, each having 150 ng in S
"~ wei ght 1P se 9’?‘8‘?'\%‘?‘&/"” € BERSENHBYEEPut-i-on-was BPepEr ed by suspending 6.9 g of

* hydr oxypr opihymAEN SIS 3R4Re P 9 of @? gethylene olycol G000 3.3 g

of titanium °di oxide and 2. f purified't
H gh Coat ebl. 11;21§etgaf®©cpethane (HFC 134A) ........... 46,810 png

7 The active ingredient concentrate is prepared by dissolving 0.0480 g of the compound

20 of the present inyention in 2.0160 g of ethyl aicohol. The concentrate is added to an

appropriate filling apparétus The active ingredient concentrate is dispensed into
aerosol container, the headspace of the container is purged W|th Nitrogen or HFC-134A

vapor (purging Jngredlents shou!d not contain more than 1 ppm oxygen) and is sealed

with valve. 11 2344 g of HEC-134A propellant is then pressure filled into the sealed
25 contamer



25 tablets prepared above were coated with the coating sobgtj P%gég gi ve
filmcoated tablets, each having 154.5 ng in wei ght. EXAVPLEY

Preparation of a pharnmaceutical conposPtion: liquid inhalant 30
"Formul ation: Conpound of the present invention ............. 400 g
Physiological saline ::.... ... .. . . . .. .. . . . . ... .. . . ... Il mM A 40 ng portion

of the compound of the present invenE&MSas dissolved in 90 M of 35
physi ol ogi cal saline, and the solution was adjusted to a total vol une of
100 M with the sane saline solution, dispensed in | m portions into 1 ni
capacity anpoule and then sterilized at 1156 for 30 mnutes to give |liquid
i nhalant. 39 Ju géé%? reparation of a pharmaceutica
conpositioﬁf poA SEE$QWé?§ﬂt FJ%ﬁﬁﬁg%th: 5 Conpound of the present
invention........... 200 u9
Lactose................ -
20 g portion of the coﬁ%bﬁﬁ
~W-th-400 g of--|-act-0se; - andy & .
powder inhaler for 10 excl o péoduce a powder inhalant. EXAMPLE
152 Preparation of a pharmacCeutfcal VWonpositjoRs. i nhal ati on aerosol.

............................. 4,000 pg A
ent _invention was uniformy m xed

For mul ati on: 15 Conpound @)} he present inve e e...l..... 200 @
Dehydrat ed (Absol ute) ethyl alcohol USP.....\ 400 Ry
1,1,1, 2-Tetrafl uoroet hane (HFC- 134A)..........~C 461810 g The active

i ngredi ent concentrate is prepared by dissolving 0.0480 g of the conpound
20 of the present invention in 2. 01, gupf] et hyl alcohol. The concentrate
is added to an appropriate filling apparatus. The active ingredient
concentrate is dispensed into aerosol container, the headspace of the

container i's pub0eghiiidelicalip8sothid it e vapor (purging i ngredients
an

shoul d not contain nore t ppm oxygen) and is sealed wth valve.
©11. 2344 g of HPEhaR propellant is then pressure filled into the seal ed
25 cont ai ner.

A represents a —~CH- group or a nitrogen atom;

R1 is Caaoalkyl, Cs.ioalkenyl, Csicalkynyl, cycloalkyl, cycloatkyl-Cq sealkyl,
cycloalkyl-Ca.qpalkenyl, cycloalkyl-Co.ioalkynyl, heterocyclyl, heterocyclyl-C.
soalkyl, heterocyclyl-Ca.qpalkenyl, heterocyclyl-Cz.0alkynyl, aryl, aryl-Cy.qealkyi,
aryl-Ca.qpalkenyl, aryl-C, ioalkynyl, heteroaryl, heteroaryl-C.1oalkyl, heteroaryl-
C..1oalkenyl, or heteroaryl-C, soalkynyl; wherein said alkyl, alkenyl, and alkyny!
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

selected from Rb;

R2 is hydrogen, Cisalkyl, Cozalkylcycloalkyl, Co.alkylaryl, Co.calkylheteroaryl,
'cycloalkyI—Co.zalkyI, aryl-Co..alkyl or heteroaryl-Cg.alkyl, wherein said aryl and
heteroaryl groups or moiet_iés are unsubstituted or substituted with one to four
substituents, which may be the same or different and are independently

selected fr_om Ra:




-19 July 2005 91 CLAIMS A conpound of the general Forrrula a:ﬁb L1 12 1-

/ W (Ro)P ~R5 2 Fornula | or a pharmaceutically accepta IgeJ“Q/ 5t her eof ,
‘wherein: Arepresents a -CH group or % nitrogen atom Rl is C3_loal kyl,
C3_1l1oal kenyl , C3_l oal kynyl, cycloal kyl, cycloal kyl -C1.1oal kyl, [

cycl oal kyl - CZ_l| oal kenyl , cycl oal kyl - C2. 1 oal kynyl , heterocycl yI

het er ocycl yl - CR5 id GaLdthl cymaﬁwbc;yclpylky!@ @%au lbetgypcyclyl, heterocyclyl-Cs.

het er ocycl yl al k ol . lwggrej;pgé.&;g I

aryl - C2. 1 oal kyr‘f?'lks?l ﬁ'é’%lga{yoar )ﬁlb(yl %‘?6%2”:]‘1 h%?ér [CMQIkylhet er oar -

C2. loal kenyl , ~ ayrotyest @rompyeltles:Zaranhktjhs‘;ﬂUted/Mréh'tﬁtfg-‘éﬁ% vithcyne g‘? Ketyl , and
al kynyl  groups t stituted | 4rdt ig8edridBneNe to
four substi tueﬁ‘i@gtltn%g Wﬁﬁh%ggﬁhg@sgﬁggo& %ﬁ%reﬁt“éﬁa an Iﬂarﬁéé i

i ndependent | y  setdotsat dibnd rRxam Rag whereiphsaisi ﬁy@aﬁ‘lﬂww‘tﬁfﬁaﬂ‘l@ﬂ)ﬂl apdt&%bcycl yi |

aryl -andheterog rréaryggr%{.lg%HPEogﬂm%ggﬂe%sﬁﬁﬁitﬁgﬁHP§ﬁBstt|Hﬁ&fjwﬂf ofd!Rsfolt ut ed

with onetofo e sane or fferent and are
~independent |y - sbbftotmed, ivhivhn Ray H2thes sa}narwrgéiﬁereol@é!ﬁkw independently ...

Co_2al kyl cycl oal | kyl aryl, Co. 2al kyl het eroaryl,
cycl oal kyl - lf%ﬁdfoo %i% Co_2al kyI or heteroaryl -Co_2a| kyl, wherein said

aryl and heteroaryl groups or noieties are unsubstitut ed or substituted

with one to fo 2 1f .and-are
i ndependent | y U]s1elseg C}) %i@é V@@Ju?@@ébggg?%@ (f;ﬂ%(r@q%)

cycl oal kyl , cyclomu(Rxc} - CISN(@cy IN(ROYE@ NRC)GE-, -Si@baéKBe)y@r;N(Rehg(OMa| kyl
aryl, aryl-Cl. 4al kyl, heteroaryl or heteroaryl-Cl. 4al kyl; wherein said

al kyl groups  or noieties are unsubstituted or substituted with one to four
L2 is a covalent bond, -O-, -S-, -S(0)-, -S(O)=-, -C(0O)-, -C(O)O-, -OC(O}-,

-C(S)—, -N(R¢)-, -CON(Rc), -OC(O)N(Rc), -CSN(Re)-, -N(Rc)CC-,
-N(Rc)C(0)O-, -N(Rc)CS-, -S(0)N(Rc)-, -N(Rc)S(O)z, -N(Rc)CON(Rc)-, or
-N(Rc)CSN(R¢)-, wherein if two Rc substituents are present, these may be

the same or different;
Wis O, S, NH, N(Rc), or NCN;

z is -C(O)ORd, -P(0).0ORd, -5(0),0ORd, -S(0)N(Rd)(Rd),
| -S8(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; ’

Ra is -ORe, -NO,, halogen, -S(O)Re, -S(O).Re, -SRe, -S(O):ORe,
-S(O)NReRe, -S(O).NReRe, -NReRe, -O(CReRe),NReRe, -C(O)Re,
—CO:Re, -CO.(CReRe),CONReRe, -OC(O)Re, -CN, -C(O)NReRe,
-NReC(O)Re, -OC(O)NReRe, -NReC(O)ORe, -NReC(O)NReRe, -CRe(N-
' ORe), -CFH,, -CF,H, or -CF3; wherein if two or more Re groups are present

these may be the same or different;

Rb is a group selected from -ORe, -NO;, halogen, -S(O)Re, -S(0O).Re, -SRe,
-5(0),0Re, -S(O)NreRe, -S(O);NReRe, -NReRe, -O(CReRe)nNReRe,
-C(O)Re, —CORe, -CO,(CReRe),,CONReRe, -OC(O)Re, -CN,
-C(O)NReRe, -NReC(O)Re, . -OC{O)NReRe, - -NReC(O)ORe,
-NReC(O)NReRe, -CRe(N-ORe), -CFHa, -CF;H, -CFs, Cwaikyi, C..4alkenyl,
Casalkynyl, cycloalkyl, cycloalkyl-C,alkyl, heterocyclyl, heterocyclyl-C4.4alkyl,




-may be the same or different and are i ndependently substifguEptquSMi ch
sel ected from Ra; and wherein said cycl oal kyl, heterocycly and
‘heteroaryl groups or noieties are unsubstituted or substituted vvlth one to
four substituents, which may be the same or different and are independently
sel ected from Rb; Llls-S- -S(O-, -5(02-, -C(O- OO0, -¢9)-

-N(Rc) -, -CHz- arleI—QM(Geg)aIKyl here]‘d@Fgrt)or he@SN(er}1-4a[kle(\W@re}@ said NelRg) CS-

:gg 3 gN(lRC)C( 0 - 1ké¥gfo%§9®l &ﬁlggyl' she%r@&éﬁ;’l Efyhb'%fbd E%gﬁ ?roupssgp)
-OC(O N(Rc), - GSblefiey are uduRshi@ed, or sNbRit)ted GiD-gne- ey fRa) SbstitueSiSOYEN Re) -
-N(Rc) S(O) 2-, R
SUE)S;.:I) t fjealt S argggﬁé@%ﬁ% Plre%fe?érﬁﬁt yﬁét efaggt%reen’tlx\é'glgg:t%igﬁpﬁnﬁiév‘evl g 0, S,
NH, N(Rc), or NCN, Z is -C(O)O?d -P(O)ZO?d, -S(0) 20Rd, - S(0) 2N( Rd) (Rd) ,

S(0) 2N(Re) (O %&:{ is, dhgte ¥Ik¥l cyglgél I'% gfﬂes[aﬁi' %x_¥l Br E)&%ﬁf@h@{o S are

present these ogen,
- S(-0) Re ;- S(-0)-2RemoichBe ; are S(r@mmed ch(iD):BRaRG wstiS(c(D)EZNR@IRe subs{iResRés -

O ) o R B R R e M 0™ o,

ORe), -CFH2, -CF2H, or -CF3; wherein if tw or nore Re groups are pr esent

hal agen. - S(0) F9 " Rarofingen. - Sraion. Slebdh. LRLRGRy Rkt BEREIR,

- gﬁe Re, > g) (Nilée R@taﬂiﬂﬁ%&l@ﬂ-cmﬁk@) Eq;l aﬁ}@Zleg(le(eﬁaeﬁe)) hs@ﬁbdﬁ@l%maik% (’\)I)RReR
- CN, eR e Vs - e eRe,
-CRe(N-ORe), Cff‘—"l'l-ﬂr No- I—%'@?’CE%EIO@’GQ% Sﬂcygi& a?é%@%%%g%ﬂﬂ ynyP

cycl oal kyl, "cycinoietiéy hreCinsddbiityied drestuestﬁatgdlvyﬂh otieetoeioor yublsyituetis \@atiky| , 19

\iﬂla?/elzgogal gBa?rrrk‘éY be %ﬁm%?ﬁgg?ré%m%atrgr eﬁ?é?%?ﬂ"'y S%%?‘&ﬁgé’ﬁ?% 4:|r tlyl and

het eroaryl groups or noieties are unsubstituted or substituted with one to
f our. [ iC
ou _SUbSt t uenlig isVWydrogen, or Cqalkyi;

pis an inte{;er from O fo 4; and
m is an integer from 1 fo 6.

2. A compoun'd according to claim 1, wherein R1 is Csalkyl, cycloalkyl,
cycioalkyl-Cq4alkyl, heterocyclyl, _heterocyc[yI-C1,4aIkyl, aryl, aryl-Cqalkyl,
heteroaryl, heteroaryl-C,4alkyl; wherein said alkyl groups or moieties are

unsubstituted. -

3. A compound according to claim 1 or claim 2, wherein L1 is -CH,-, -S-, -8(Q)-,
-8(0)2-, -C(O)-, -NH-, -CON(Rc)-, or -S(O).N(Rc)-.

4.- A compound according to claim 3, wherein L1 is -CH,-, -8(0)-, -S(O)s, -
CON(RCc)-, or -S{O);N(Rc)-.

5. A compound according to any one of the preceding claims, wherein R2 is
hydrogen, Cy.salkyl, cyclohexylmethyi, benzy! or cyclopropylmethyl.

6. A compound according to any one of the preceding claims, wherein W is S or
o. _ _




-may be the sane or different and are mdependently sel ect e%rlog(}(ga Rc is
hydr ogen, Cl.1|oal kyl or cycl oal kyl; wherein said al kyl or | groups
or noieties are unsubstituted or substdatuted with one to four substituents
whi ch may be the sane or different and are selected fromRe; Rd is

hydr ogen, C, sal kyl, cycl oal kyl, cycl oal kyl -C1. Qal kyl, heterocyclyl,

het er ocycl yI C Qal kyI aryl, aryl-Cl. Qalkyl, heteroaryl, or

het er oar yl ; K vvher L LKy yl, aryl
and het er oar yI @PBE%Q”'H ac% B? |t§% gr@%%sﬁ%?%%%ﬁéﬁ%‘?iﬁ%sWﬁjthesd Wi th
one to four sulGOOHUWERCEOMRImethyl. may be the sanme or different and are

I ndependently selected fromRe; Re is hydrogen, or Cl.4alkyl; p is an
integer fromO to 4, and mis an integer from1l to 6. 2. A corrpound

according go clfalcambouwmacmrmngeio BBy 68e G lthey preceding chiirks:|whereipdi2olgl &y - C

ﬁg![ lé?/l)argff eLgf‘é’r"BéFWOh"@tﬁef%\OQ% iR ﬂﬁgcégléét%)@éwr\@#%tpf o?l g: eties are

~unsubsti-tuted. 3. A conpound-according to claim1l-or claim2,- vvherel A-Lloig oo

;:Sr_rlgound a%corsda‘O)ﬁBmPBU'éqoé?%@"%%?ye?'?? %th?agggggg@da@?dyﬁéggﬁ ) 2-, - wA

CON(Rc) -, or - S(&yRBkyRC) salkyh hefercargipsynatbraaybC dialiy! groupny one of  t he
pr ecedi ng clainms, wherein R2 is hydrogen, Clal kyl, cycl ohexyl nmet hyl,
benzyl or cyclopropyl methyl. 6. A conpound according to any one of the

precedi ng ¢d.ai ng, coﬁdﬁﬁnm @chrd]&g&th oBe df3hd preceBDQiclaing, Wherﬂlmmipiﬁmd
according to any on preceding, ¢ er

- C(O O net hyl~ @pr%eeﬁn‘?)gt??@ QLeRYS H‘ﬁ%%@"@@“ﬁﬁe AE#IQ! rﬁEthg?aeﬂ@e Y cI ai ns,
wherein L2 is ameff rpgieemndaﬂmn@l 2, gdiwhpretenReia@do, mlﬁblm(oml)'dm4 N(Re) -
or -0-. 9. A corrpoun accor ne.of the pre ' . Al wherein
R5 is an aryl, mgihylenamng k 'Icyg"f?é’%@f‘ﬂarim eBoxpRAeLY gar Ef %%&tg'l'(ﬂw%xd’foup
10. A compound l@(@@éﬂﬁﬁl“{y@nﬂﬁw {Qwaﬁhtgrhmym@ce[dm]tgaphtymldlmgl,anumepeﬁﬁ -L2-R5

represents 3,5-di chl oropyri di ne-4-carbonyl ami no, N, N-di net hyl car banoyl , 4-
P cyanol[1, 6}naﬁ)ghtyndmy amino. y y y

11. A compound according to any one of the preceding claims, wherein the
compound of formula | has S-configuration at the carbon alpha to the group Z.

12. A compound according to claim 1, wherein the compound of formula | is:
(8)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyljureido}-3-[4-(2,6-
dichlorobenzoyl amino)phenyl]propionic acid methyl ester
(S)-2-{3- [2—(Cyclohexylmethylcarbamoyi)phenyl]ureldo}-S [4-(2,6-
dlchlorobenzoyl ammo)phenyl]proplomc acid
(S)-2—{3—[2—(Cyclohexyimethyicarbamoyl)-s-methoxyphenyl]ureido}-3—[4-(2,6-
dichloro benzoylamino)phenyl]propionic acid methyl ester
(S)—Z-{S-[Z—(Cyclohexylmethylcarbamoyl)-G—methoxyphenyi]ureido}—s—[4-(2',6-
dichloro benzoylamino)phenyl]propionic acid
(S)-3-4-(2, B-DichIorobenzoylamino)phenyl]-2-{3-[2—(methylphenyicarbam'oyl)
phenyl]ureido}propionic acid methyl ester
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-{2- (methy!pheny!carbamoyl)
phenyl]ureido}propionic acid
(S)-3—[4—(2,6-Dichlorobenzoylamino)phenyl]-z-{3—[2—(piperidine—‘l—carbonyl)
phenyljureido}propionic acid methyl ester '
(S)-3-[4-(2,6-Dichlorobenzoyiamino)phenyl}-2-{3-{2-(piperidine-1-
carbonyl)phenyl] ureido}prdpionic acid




-met hyl pi perazi ncar banoyl, 2, 6-di chl orobenzyl am no, 3, 5-di cg@ I di n-4-
nmet hyl enam no, 2- cyanophenyl 2- met hoxyphenyl , [ 2, 6] napht y r@ngy

[ 2, 6] naphtyridi nyl am no, [2, 7] napht yrigi nyl oxy, [2, 7] naphtyridi nyl am no or
3- cyano[1, 6] naphtyridinylanmno. 11. A conmpound according to any one of the
precedi ng clainms, wherein the conpound of formula | has S-configuration at
t he carbon al pF(S)-BQAA(I]&Egmrm:pb&\zoyléﬁunwphmwﬁ@dﬁ@mm%@)lFteﬂitdtﬂleaﬂl m 1,

wh th
(S) i (3-[2-(c B L?@Hgﬁ'dcg?rﬁgfﬁﬁml%C'%né'ﬁthyheus}eerl do} - 3- 4- (2, 6-
((Jlls ;: hI20 E gbfgz?&(siamém ﬁimmlydrbbemgyiamum)Hmrd[]]riia{ﬁl‘i?-ln:j@l?mng[ E{Dlp('ezﬂdmg 1-

cl,ohe r ba enyl Jurei do -
di chl or obenzoyi®? @%’bﬁ@’ﬁ#&lﬁ'ﬁ gﬁ?{:g dgl dy
<(:| S) h|2 {3- L2 (Q(Sb-aﬁeétﬂwdmkﬁﬂbh@mérbaGPMMWWW‘M@Q}@’VB [4-(2, 6-
i chl oro benzo en |on| id.
(S)-2-{3-[2- (C{ﬂé%n%’iéi%ﬁﬁ?%ﬂagmcg ?roﬁloﬂet oxypwg ?‘%urel do}-3-[4-(2, 6-
?IS ;:hl?)o{z ?Snéoélgﬁﬂ{g?%mmb Zoekgﬁowopylcarbamogll —metFozxy(pr!';:?yA];;-eF;?]cgns);[lt.é.r. .b.am)yl)
phenyl ] ur ei do} ﬁ?%pq E)'H?@%@F%’@FBTH%%@&?A'Q% g%d
6- Di chl or obenzqﬂaqumpbmafmbber&o&&ﬂllﬂ})pmwﬂw ﬂﬁlﬁ(ényl car banoyl ) -
6 bi thi or obeny (Y PEHARIBRERIH LI FE0AE ARG S8 car bony 1)
(S 514 (26 %B”ﬁf[mﬁ o oy 13- (3~ 2- (pi peri di ne- 1

chl or obenzoyl ani, no) phen i peridine-1-

car bonyl ) phenyIRD eﬁVéF@‘tﬂpB @&“ "r"g Ré@?'@’é/@l’gul y 2005 pQE
(9)-3-[4-(2, 6- %ﬁzlgrm@nmbalmﬁmhehﬁméwo]za_[@(z[@ met hoxy- 2- (pi peri di ne- 1-

b | h d S -3- 4-
.(Z:ag %ln%:/hl) olrooggﬁji uqr’rgi??'?%g‘:’?ﬂ'ﬁ‘oié\l'%ny @r%?%%ﬁé/%me%@’&ﬁ%e- 1- carbonyl)

' phenyl ] urei do} F(G?—QL[QIMJBeﬁﬁérfésulfonylphenyi)ureldo] -3-{4-(2,6-
(S)-2-{3-[2-(Cy hexyl i sopr opyl car.banp ‘)c met hoxyphenyl ] ur ei do} - 3-[ 4-
(2, 6- di chl or obeHe¥Yh W&FM%"?W (5’5‘?95 agdi § et hyl ester

(S)-2-{3-[2- (Q/@%t[m(mrﬁaﬂmayﬂmjrahﬂmwhénﬁ m[hqnyphenyllurel do}-3-[4-

2, 6-di chl oro benzoyl am no en ropi.oni ¢ aci
ES Di chl or obenzdyﬂr(abﬁ%;elﬁﬁ\@%@py[l)]ab gur% }proplon;c acnd ?ne)thy‘?egter

(8)-3-{4-(2,6-Dichiorobenzoylamino)phenyl]-2-{3-[4-(4-
nitrobenzenesulfonyl)phenyl] ureido}propionic acid
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-[2-(4-methylpiperazine-1-
carbonyl) phenyljureido}propionic acid
(S)-2-{3-[2-(Butylthiophen-2-yimethylsuifamoyl)phenyl]ureido}-3-[4-(2,6-
dichloro benzoylamino)phenyljpropionic acid
(8)—3—[4-(2,-G-Dichiorobenzcylamino)pheny]}—2—(3-{2—[(thiophen-Z—
yimethyl)sulfamoyl] phenyljureido)propionic acid
(S)-3-[4—(2,6-Dichlorobenzoylamino)phenyi]-2—[3—(2—phenylsu!famoylphenyi)
ureido]propionic acid | '
(S)-2—[3—(2—Benzen_esuIfonylpheny[)-3-methylureido]-3-[4—(2,6-dichloroben20y!
amino)phenyl]propionic acid : ‘
(S)—2—[3-(2-Benzylcarbamoyl_pheny!)ureido]-3-[4—(2,6-dichlorobenzoylamino)
phenyljpropionic acid
(S)-2-[3-(2-Cyclohexylcarbamoylphenyl)ureido}-3-[4-(2,6-dichlorobenzoyl
amino)phenyllpropionic acid
(8)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-[3-(2-phenylcarbamoylphenyl)
ureido]propionic acid '




-phenyl am nophenyl ) urei do] propionic acid nethyl ester (S) {y g
6- Di chl or obenzoyl am no) phenyl | - 2-[ 3- (2- phenyl am nophenyl )1898 é&fl propi oni ¢
.acid (S)-2-[3-(4-Benzenesul f onyl phenyl) ur ei do] - 3-[ 4- (2, 6-

di chl or obenzoyl am no) phenyl ] propionic aci d met hyI est er
(S)-2-[3-(4-Benzenesul fonyl phenyl )urei do]-3-[4-(2

di chl or obenzoyl(éiﬁzf{&-)f%rffé\rﬂqfﬂexﬂmﬁ‘iy&ﬂl’hﬁﬂ%ﬁﬂ)ﬂheﬂy‘]Ufe'do}‘?’ [4-(2,6-

S)-3-[4-(2, 6- 3. 4- ( 4-
§1| %rob[enz(enesul onyﬁ?é}%‘aﬁzﬁ{h%?@i opldoan(%%{ aC|[d Eret
(S)-3-[4-(2, 6-(Si-eHbte tﬂa‘élﬁlzwiy«ﬁ 9%@)@!{)@ qlcz2&Dl4j2[64d1@l'zlorobenzoylammo)

ni trobenzenesu ur ei do} prop| onic acid (S)-3-[4-(2,
6- Di chl orobenzogi.\%H?qp)r gﬂéé(hbfj 2-{3-[2-(4- et h{% [BI perazi ne-1 - carbonyl)

phenyl ] ur ei do} pi&)yﬁf[émz 6- [h@hl@ro enzoyiamnno)phenyi} -2 4-dichloro-6-

(9), 2 13- [2- (Bt vl A ARG Canbl By IACRUI-AEBIFAMIAE R ur of do) -3-[4- (2. 6

di chl oro benzo m no prop

o (S)-B-[4- (2,6 msam{aﬁmmmmemwmm@m@w{mwﬂw*é?ih%H @.6-

A G ¢ d
(S)-3-14-(2, 6- eidraaf r?Jﬁ,HlfaSr%ﬂ%P&grfpﬂﬂie&P? f°' phenyl sul f anoyl phenyl )
ur ei do] pr opi oni (S)-2€Bd2- (Cyclohexylmethy!carbamoyl)pheny] 3 methyiureldo}— -[4-(2,6-

(S)-2-[3-(2- Be()@ﬁﬂc?%‘bek?@f HS{&}‘-EM% %B?é&?é’éél& ﬂj*e%ll astef 4- (2,

6- di chl or obenz amno

(ﬁ) 2I ][3 (2- Ber(zswe{aﬂmwdﬂmxmaﬂ)mbamqyl)ah{amw]@mimriLtfﬁd@}r%rﬁ’ef?z%y| am i no)
en ropi oni

E)S_) g [g (2 Cyc cfglﬁéﬂ)?%egé?;bammo phﬁ W“j‘ﬂ?r&"a f 3-[4- (2 6- di chl or obenzoyl

am no) phenyl ] pr(@42@[@(2-mzme(ssyemqhenylmrerdo] 3—[4-(2 6-

6-Di chl orobenzo % fﬂ%mEg%%%ﬂ?M)afgﬂﬁp %&h@&%b%tm%%k phenyl)

ur ei doj pr opi oni

©(S)-2-{3-[ 2- (Q/(@)QHGX&JB%ZMSQ%WI:BWI)urglldeh@'-[‘! (&&i do)-3-[4-(2, 6-

?IS)ChgoEgb(engglq%tog%%fy%%ﬁpﬁ%éﬁ%§d%#gmf 3-[4-(2, 6-di chl or obenzoyl am n

0) ~ phenyl ] pr opiS»3i[¢-(26+Dichlorobenzoylamino)phenyl]-2-{3-{2- (plpend:ne— -

(S)-3-[4-(2,6- Dsiu(ftf%%p%%%ﬂ]z&ga%%rop%g peay rlnetﬁw{e%te[rz 4-di chl or o- 6-
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3-[2-(piperidine-1-
sulfonyl)phenyl] ureido}propionic acid
(8)-24{3-[2-(Cyclohexylmethylsulfamoyi)phenyllureido}-3-[4-(2,6-
dichlorobenzoyl amino)phenyllpropionic acid methyl ester
(S)-2-{3-[2-(Cyclohexyimethyisulfamoyl)phenyl]ureido}-3-{4-(2,6-
dichlorobenzoyi amino)phenyl]propionic acid
(8)-2-[3-(2-Benzyiphenyl)ureido}-3-[4-(2,6-
dichlorobenzoylaminc)phenyl]propionic acid methyl ester
(8)-2-[3-(2-Benzylphenyt)ureido]-3-[4-(2,6-
dichlorobenzoylamino)phenyljpropionic acid
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-[3-(2-
phenylisulfanylphenyl)ureido] propionic acid methyl ester
(S)-3—[4-(2,6-Dich!orobenzoylamino)pheny[]—2—[3~(2-
phenylsulfanyiphenyljureide] propionic acid
(S)-2-{3-]5-Chloro-2-(4-chlorobenzenesuifonyl)phenyi]ureido}-3-4-(2,6-
dichlorobenzoyl amino)phenyl]propionic acid methyl ester
(S)-2-{3- [5—Chloro -2-(4-chlorobenzenesulfonyl)phenyljureido}-3- [4 (2,6-
dichlorobenzoyl amino)phenyljpropionic acid




-(cycl ohexyl net hyl - car banmoyl ) phenyl ] ur ei do} pr opi oni ¢ aci d

(S)-2-{3-[2-(Cycl ohexyl net hyl car banoyl ) - 6- nethylphenyI]L”eﬂ%ﬂ%y%?0F4 (2, 6-
~di chl oro benzoyl am no) phenyl ] propi oni coaci d

(S)-2-{3-[2-(Cycl ohexyl net hyl car banoyl ) phenyl ] - 3- net hyl ur ei do}-3-[ 4- (2, 6-
di chl oro benzoyl am no) phenyl ] propi onic acid nmethyl ester

((jS) hI2 {3- [b2 ( WQ)@B@lBﬁ&&%%&GMWIO}WyMreleh&i[éhfﬂ 81 el do}-3-[4-(2, 6-

i chl oro benzo e i ¢ .aci

(S)-2-[3-(2- Ber'E 8@%%5%%&\@@10 pé?Ei%']“c §°'F4“?t53" egter

?IS;:hIZO{ gb(e gzgyl @Pzn[cz)(H@amzér]neslamwwmhto(;amedwmidw 3-46{28-
-2-[3-(2-Benzenesul f on i do

di chl or obenzoy! éﬁ‘?’ E?)j’ H@Yynﬁné %ﬁ%’g'iﬁr‘&p'% F&C'EJS) 3-[4-(2,

6- Di chl or obenzoyd 0)4PDBrthd-6dcchheRylnptHyartdinmsd) bhergilldeiio}-B) iR 6y | ]

ur ei do} propi oni aC|

(S)-3-[4- (2, 6- DHIEHPE HQ%@‘?“&SR'WBY'M%W?“’]’ agidmethy S8 ber i di ne-1 -

~sul-f onyl ) phenyl {s)ur.gi o} pibeith@Bi(eychitieslyimethyicarbamoyl)phenyl]ureido}-3-[4-(2,6- - |

S)-2-{3-]2- I'ohexyl nmet h henyl do}-3-[4-(2, 6-
<(1I| z:hl OI{ obEaan)yI gl&ﬁlpfe%gemggw@%mf%“meg 5’&'?3 ! ]ﬂ\;: g}st er[ (
(S)-2-{3-[2-(Cyghah Is?@tchmlrcﬂdéhimyhmhemn 340-p-gsljier-4-4ulfcdyB-5-

di chl orobenzoyl  am no F l%/g}yﬁ n| C. id methvl est

(S)- 2 [ 3 (2. Ben¥HoRARStnYIn dfifafipBE aéid methy ester
di chl or obenzoyl @p@ﬁ)@@nwhbmﬁz@mmuna dnynezJ{sLtz @anafe-4-su|fony|) -5-
(S)-2-[3-(2-Benz enyi) ure ﬁ?%
~di chl orobenzoylHﬁPW@)’BﬂEHP‘P?"WM&IdG Pig P@CF’S) 3-[4-(2,

6- D chl or obenz oy ) cHereyd-folderels &orpmyaucicasiipizsy! ) ur ei dol

propioni c acid nethyl este
(S)-3-[4-(2, 6- Diléh’PEﬂbGB@WPﬁ}ﬁ*}?ﬁylﬂﬂ{gpiwlf asidimetpyl ester

phenyl sul f anyl phgny [(ﬂﬁlg“éls- b0 RIS EIF henyl]ureido}-3-[4~(2,6-
(S)-2-{3-[5- Chlt(.)‘?o g EZ orgbenzenessu?g’l)gyl y]henyﬁ]u[re(l do}-3-[4-(2, 6-

di chl or obenzoyl d'&h‘PFﬂS’PBW‘ﬂW'}’ﬂ}Hﬁ“&SﬂWEP'S’&'P&G thyl ester
((jIS)Cr”ZOE g b[efr‘;zghl 8- B 6Bl (ﬁﬁﬁamw&&b&wbémﬁﬁrydﬂeum?rg\a&;} -814-¢6-2, 6-
yl “am no) phenyl | propionic acid 19 Ju

('S) - 2- [ 3- ( 2- Bengishlesu errt;ﬁylamsloaﬂimbf%ﬁ@Hwﬁﬁldrf@?taﬂ]%?f[ 4-(2, 6-
(S)-2-{3-[5-Chloro-2-(2,5-dimethoxybenzenesulfonyl)phenyl]ureido}-3-[4-(2,6-
dichloro benzoytamino)phenyl]propionic acid
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") phenyl ] propi @32 Sa(z-annghgmyl)esrrﬂhylthloureldo] -3-(4-{[1-(3,5-dichloropyridin-4-
ST hapht hyt | i n- TR BRRRRIRmHAIBICVOERERE Rl Lo || *
(S) - 2- [ 3- ( 2- BengRr283:12-(@yylopdvatydthyicabdmbylRHedyil-Ban&thyithpdurdigol-3H43{ 1~ y| am no
) phenyl] propi %?g-%ic%%rgpyﬁgsinm%lﬂ)lggthgrﬁoyl]amino}phenyi)propionic acid methyl ester
(S)-2-{3-[2-(Cyclohexyimethyicarbamoyl)phenyl}-3-methylthioureido}-3-(4-{[1-
(3,5-dichloropyridin-4-yl)methanoyl]amino}phenyl)propionic acid; or
(8)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyllamino}phenyi}-2-{3-[2-
(piperidine—'i -sulfonyl)phenyl]thioureido}propionic acid,
or a pharmaceutically acceptable salt thereof. )

13. A process for producing a compound of formula | as defined in any one of
claims 1 to 12, and in which the group Z is a ~COORd group and R2 is H,
which process comprises reacting an amine of formula (lll):

- HoN.__COORd

R5
Ly

5

(I

wherein Rd, R5 and L2 are as defined in aﬁy one of cléims 1 to 12 with a
corresponding isocyanate or isothiocyanate of formula (IV):




A(9)-2-13-(2- BenzenesulfonYIPhenYI)ureido]-3-[4-(|2;7|naPhtB |Qﬁﬁ51 Yl am no

) phenyl ] propionic acid

(S)-3-[4-([2, 7] Napht hyri di n- 1- yl ami no) {4henyl | - 2- { 3-[ 2- (plperldlne 1-sul fon
"yl) phenyl Jureido}propionic acid nethyl ester

(S)-3-[4-([2, 7] Napht hyri di n- 1-yl am no) - phenyl ] - 2-{3-[2-(p|per|d|ne-l-sulfon
yl ) phenyl ] urei do}propionic acid
(S)-2-[3-(2-Benzyl phenyl) - 3- neRh¥LH{e|do] 3- é4
7] napht hyri di n-1-yl am no) phenyl ]
(S)-2-[3-(2-Benzyl phenyl) - 3- net hyl
7] napht hyri di n-1-yl am no) phenyl ]
(S)-2-[3-(2-Benzenesul f onyl pheny, ¢&ﬂ

yl oxy) phenyl ] propionic acid net peshg
(S)-2-[3-(2-Benzenesul f onyl phenyl ) ur ei §-3-[4-([2, 6] napht hyri di n-1- -
yl oxy) phenyl] propionic acid

e e SR Bt S B PR G

6] Napht hyri di n- ¢ayho©xyg phenyl ] - 2-{3-[ 2- (pi peridine-1 sul fonyI ) phenyl ]

urei do}propionic acid 19 July 2005 102 '
(S)-2-[3-(2-Benzenesul fonyl phenyl )ureido]-3-[4-([2, 7] napht hyri di n- 1-yl oxy):
phenyl ] propsoni @ ;ﬁ@tté&sfi@'tﬂwdiuoﬁ@taaéompound of formula | as defined in any one of

R o VB b 110
-yl oxy) phenyl ] - aeﬁr%d[lﬁ’agﬁ)é:@m Shife-1lto 112Ubvhﬁﬁ)p|r6d§b§whﬂ>rlswsee§bm}1§ratnpl oni ¢

acid nmethyl ester é}
7] Napht hyri di n- i‘"'&ﬂ E)j 2 {3- [2 (pi peridine-1- sul fonyl)phenyl]
|["32 ([ 2, 7] napht hyri di n- 1-

rrethyl ester
1-3-[4-([2,

do] -3-[4-([ 2, 6] napht hyri di n-1-

ur ei do} propionic acid

- (S)-2-[3-(2-Benzyl phenyl) - 3- nethy j

yl oxy) phenyl ] propionic acid nethylpbste
(S)-2-[3-(2-Benzyl phenyl) - 3- net hyl 1do]-3-[4-([2, 7]naphthyridin-1-
yl oxy) phenyl] propionic acid R
(S)-2-[3-(2-Benzy|phenyl)-S-nethyFt%kour hdo]-3-(4-{f1 -(3,

5-di chl oropyri di n-4- yl) et hanoyl ] am no}prenyl ) propi onic acid nethyl ester

wherein A, R1, R2, L1, Rb and p are as defined in any one of claims 1 to 12

with an isocyanate or isothiocyanate of formula (VII):

W=C=N.___COORd

(Vi

wherein Wis O or S and R5, Rd and L2 are as defined in any one of claims 1
to 12.

15. A process for producing a compound of formula | as defined in any one of
claims 1 to 12, and in which the group Z is a ~COORd group and R2 is as
defined in any one of claims 1 o 12, which process comprises reacting an
amine of formula (Vill): | ' '




-(S)-2-[3-(2-Benzyl phenyl) -3-met hyl t hi ourei do] -3-(4-{[1 - (34 v 2005
5-di chl oropyridi n-4- yl) et hanoyl ] am no} phenyl ) propi oni ¢ aci a”
{S)-2-{3-[2-(Cycl ohexyl met hyl car banoy!| } henyl ] - 3- net hyl t hi our ei do}-3-(4-{][
1- (3,5-dichloropyridin-4-yl)nethanoyl ] am no} phenyl ) propi oni c acid net hyl
ester (S)-2-{3-[2-(Cycl ohexyl met hyl car banoyl ). phenyl ] -3-net hyl t hi ou :
rei do}-3- (4-{[1- (3, 5-dichl or &Pk di®QPRd) net hanoyl ] ani no} phenyl ) pr opi oni ¢
acid; or (S)-3-(4-{[1-(3, 5-Dichloropyridin-4-yl) ,
met hanoyl ] am no} phenyl ) -2-{3-[ 2-
(pi peridi ne-1-sul fonyl)phenyl ]t hi oureido erpIOﬂIC acid, or a
phar maceutical ly acceptable salt therng ,%Qirocess for producing a
conmpound of forrmula | as defined in al o~ laims 1 to 12, and in
which the group Zis a -COORd group an H, which process conprises
reacting an amne of formula (I11): H2 CRd RS L2 (Il11) wherein Rd, RS
and L2 are as dghbReARENRERAIAE 2R a§|d§fn4igii 1?1 én? dre ¥ EiBinR 1@5)r1gq,§9pgd| ng
-i-socyanat-e--or-i-sot-hi-ocyanate -of -formul-a-
(Rb) (N) wher efgrPamylchiprige oSformglaglX)ry L1 Rb and p are as defined in any
one of <clains 1 to 12. 14. A process for produ0| ng a conpound of fornula I
as defined in any one of <clainms 1 to 12, and in which the group Zis a
-COORd group and R2 is as defined in any eof claims 1 to 12, which :
process conprises reacting an Rdni-he of f g (M) RI-L NHRZ A (Ro) N9
wherein A, Rl, R2, L1, Rb and p arg-as \nﬁa'd |n any one of clains 1 to 12

(Rb)g

wherein A, Rb, p, R1, R2 and L1 are as defined in any one of claims 1 to 12.

16. Use of a compound of formula | as defined in any one of claims 1to 12 ora
pharmaceutically acceptable salt thereof in the manufacture of a medicament
for the treatment of a pathological condition susceptible of being improved by

antagonism of a4p1 and/or a4B7 integrins.

17.  Use according to claim 16, wherein the medicament is for the treatment of a
pathological condition susceptible of being improved by the inhibition or
prevention of cell adhesion processes mediated by o4B1 and/or o4p7

integrins.

18.  Use according to any one of claims 16 or 17, wherein the medicament is for
the prevention or treatment of an immune or inflammatory disease or disorder

susceptible of being improved by antagonism of a4p1 and/or a4p7 integrins.

19. Use according to any one of claims 16 to 18, wherein the pathological
condition or disease is multiple sclerosis, asthma, aliergic rhinitis, allergic
conjunctivitis, an inflammatory lung disease, rheumatoid arthritis,
polydermatorﬁyositis, septic arthritis, type | diabetes, organ transplantation
“rejection, restenosis, autologous bone marrow fransplantation, inflammatory

July 2005103 R1- L N=C=W -




wi th an isocyanate or isothiocyanate of formula (VII): W RS LZ
fl. (MIl) wherein Wis O-or Sand R5, Rd and L2 are as def any one
of claims 1 to 12. 15. A process for producing a conmpound of formula I as
defined in any one of claims 1 to 15 and in which the group Z is a - COORd
group and R2 is as defined in any one of clainms 1 to 12, which process
conprises reactin amne of forpula (VII1): 19 Jul 2005 104 H2N~O00ORd
\/ ~L R5 (VI F?%%?e?féﬂfﬁ' iREsClioRs. giegic dermptitisy vasardiiednilammatenobrwvadf ¢l ai ms
1to 12 with alseé‘sﬂ lhamhh%l@lﬂe?éﬂvg%oﬁ’tfs ArRf ORtloR s(d@@ase |?ertaﬁnltylaezé\'oiqomX O (Ro)

(I'X) wherein A ‘% and L1 are as defined in any one of clains 1
to 12. 16. UM myn Eﬁi%’tﬂﬁﬂ’hﬁ’i's coptach dermaklyngesenpiivity, RSetapisoREast ¢l ai s

1 to 12 or a PR uiHfdtclefosiesiefiahbBs&intiat hereof in the manufacture of
a nedi canent for the treatnent of a pathol ogical condition suscepti bl e of

bei ng i nproved by antagoni smof a4(31 and/or a4(37 integrins. Use
accor di ngot o AIpahméc@unam@bmbas.ﬁaecmlsﬁ@%ﬁécﬁvé %o%ﬁ%f%rc%ﬁwkﬁﬁﬁﬁ of a
~pat hol ogi-cal-condi ti on susceptibl e of - bei'ng I-nproved by the inhi-bi ti-on-or-

prevention of 2t&¢iNeddhasy epe ﬁfr%%sﬂetg TRedh %p@%rrr@yemuy AFEPEDlesp(t37
i ntegrins. 18iheldsf tagaRECLifDA bRarfRite RRBIPACEhRIbIBcatferOr 17, wherein the

medi canment is for
21. A compound or a pharmaceutically acceptable salt thereof as defined in any

one of claims 1 to 12 for use in a method of treatment of a subject afflicted
with



the prevention or treatnment of an imrune or inflamuatory ds§%ﬁ§ é?
di sorder susceptible of being inproved by antagoni sm of a4( and/ or a4P7
integrins. 19. Use according to any gne of clainms 16 to 18, wherein the

pat hol ogi cal condition or. di sease f mul tiple sclerosis, asthma, allergic
rhinitis, allergic conjunctivitis, an inflammatory |ung di sease,
rheumatoid arthritis, polydermatonyositis, septic arthritis, type |

di abetes, organ transplantation rejection, restenosis, autologous bone

mar r ow t r anspl an@aiathniogical Epndivem siisgepiigleltgl aynetio@don ppanegeniehad of vir al
.infections ocarditis, inflammtory bowel disease

i ncl udi ng uIcé%ai?vggégﬁ%t&&%gﬁgyChron S dlsease certain types of toxic
and i nmune- based nephritis, contact dermal hypersensitivity, psoriasis,
tunmor netastasis, atherosclerosis or cerebral ischema. 20. A

phar maceuti cal conposition conprising an effective anmount of a conpound as
defined in any one of claims 1 to 12, or a pharnmaceutically acceptable salt
~t-hereof, - toget-her wth-a- pharnaceutlcally -accept-abl-e-carri-er.2%L:A-
conpound or a pharmaceutically acceptable salt thereof as defined in any
one of clainms 1 to 12 for use in a nethod of treatnent of a subject
afflicted with 19 July 2005 106 a pathol ogical condition susceptible to
anel i oration by antagonismof a4(31 and/or a4(37 integrins. 19 July 2005
PCT 107 ABSTRACT UREA DERI VATI VES AS | NTEGRI N a4 ANTAGONI STS 5 Novel

ant agoni sts of a4(il integrin and/or a4(37 |ntegr|n of the general Formula
;" RR R3iLlL, iNyNZ RLYwWRA X-L2 R5 ,



Formula | 10 or a pharnmaceutically acceptable sal t thereofTQJ\Myﬁhg n: 15 Rl

is C3.10al kyl, C3.10al kenyl, 03. Ioalkynyl cycl oal kyl , :

. cycl oal kyl - ,_IoaIkyI cycloalkyl ) IoaIkenyI cycloalkyl C2. 1 oal kynyl ,
het er ocycl yl , heterocycIyI-Cl.IoaIkyI, heterocycIyI-C2 | oal kenyl 3CT

heterocyclyl C2.1o0al kynyl, aryl, aryl-®.1|oal kyl, aryl-C2.1oal kenyl,
aryl-C2_ joal kynyl, heteroaryl, heteroaryl-Cl.1oal kyl, heteroaryl -

C2. 10a|keny| ) or heteroaryl C2. | HBBKRAYT; wherein sai d al kyl , aIkenyI

and al kynyl groups or noieties are unsubstituted 20 or substit ut ed W th one

to four substituents, which may be the same or different and are

i ndependent |y sel ectYREADBRIRATIVETIABHNTEGRIN adANTAGONIKES , het er ocycl yl

~aryl and heteroaryl groups or noieties are unsubstituted or substituted

with one to four 'substituents, which may be the sane or different and are

i ndepernsderitidvwe! seihgatisd of G4pn mtann abd/B0 4 ihedriogtihe dehdadl Rytmuia I:

Co.2al kyl cycl oal kyl, Co 2a|ky|ary| or 'Co_2al kyl heteroaryl wherein said

~-aryl--and het-eroaryl-groups or-noi-eties are unsubstituted or substituted: -

with. one to four substituents, whiXéh nf¥y be the sane or different and are
i ndependent | y ‘sel ect ed fronR/a/ 30 ang_ R4_are independently hydrogen or
Cldal kyl ; R2- and R3, togethgt V\ATWth atoms to which they are attached,
may forma 4-8 nenbered ring, 19 Jul SYPCT 108 RS is Cl-6al kyl,
. cycl oal kyl, cycl oal kyl - ClAal kyl, heterbcycly Ret er ocycl yI Cl-, al kyI
aryl, aryI Cl. 4al kyl, heteroaryl, or het eroaryl -i4al kyl ;- V\,herel n said _
_aI.-kyI groups or “noieties are unsubstituted or substit ut ed with one to four
substituents, “whi ch may be the saneFoaemuthilf f erent and are i ndependently
sel-ectled fro-m Ra; and wherein said cycloal kyl, 5 heterocyclyl, aryl and -
het eroaryl groups or noieties are unsubstitut ed or substitut ed wi t-h one to.
f our substqrtalﬁelatmacawkwaﬂhanegptéieet;ﬁtemeaamﬁ or different and are
mdepende&t(l_isyﬁelectedfromRb LI is -S-;, -S(O-;, -S(Oz-, C(C))--,_.C(C)_)O',
c( S) 5 CHz-, - CH2N(Rc) - - o B

15- R1 is C3_10alky| Cg_maikenyi Ca1oalkynyl, cyc[oatkyl cycioalkyl C1-walkyl cycloalkyt Cz ‘
' 4 soalkenyl, cyoloaikyl Ca.0alkynyl, heterocyclyl, heterocyclyl-Cq.qoalkyl, heterocyclyl- C?_...-'l
walkenyl, heterocyclyl-Co.qealkynyl, aryl, aryl-Cy.qalkyl, aryl-C,.oalkenyl, . aryl-C,. .
10alkynyl, heteroaryl, heteroaryl-Cq. 0alkyl, heteroaryi- Cz..,oa_lkenyl,.!or heteroeryl- Co. -
| _ -@al'kynyl; ‘wherein said alkyl, alkenyl, and alkynyl groups or mo.ieties are unsubstituted . '
20 or substituted with one to four substituents, which may be the same or different and are |
"independentty selected from Ra; and wherein said cycioa!kyt heterocyclyl, 'ary[ and :"-:.if '
| heteroaryl groups or moieties are unsubstituted or substttuted with one to four R
o substrtuents Wthh may be the same or dxfferent and are rndependentty se[ected from‘ _‘
.'.'*__Rb; | | :
B R2 is hydrogen Ciealkyl, Cq zalkylcycioafky! Ce. zaikyiaryl or Co-zalkylheteroaryl wherem
L sa:d aryl and heteroaryi groups or moieties are unsubstituted or substituted with one to L
- _four substltuents which may be the same or dlfferent and are. independently seiected' e
o frorn Ra ' ' :

- -R_“S and R4 are independentiy hydrogen or CMa[kyi;
R2 and R3, together with, the atorns to wh:ch they are attached may form a 4-8 _' s
- membered ring; ' ' ' |



10 CON(Rc) -, -CSN(Rc)-, -N(Rc)CO-, -N(Rc)CS-, -S(O 2N(Rc)-4q0 [-igogc) S(Oz
L2 is a covalent bond, -0-, -S, -S(O-, -S(Oz-, -C(O-, C%C}S) , -0OC(O) -
-C(S)-, - N(Rc)-, -CON(Rc)-, -OC(ON(Rc), CON(Rc)-, -N(Rc)CO,
-N(Rc)C(O)0-, -N(Rc)CS-, - S(0)2N(Rc)-, -N(Rc)S(O z-, -N(Rc)CON(Rcyet or
-N(Rc) CSN(Re) -, wherein if two Rc 15 $¥bstituents are present, these rray
be the sane or different; Wis 0, S, NH, N(Rc), or NCN, X is -(CH2)"aryl -
or -(CH2), R&te Coealipil-cycknlbsyle pyriasdivl Caraly!, deterbeyciyt, dwetsrbeynil€h iakylaargl, 20
"unsubstit t f whi ch .nmay be
the same or - PHE SRERH B nHbichoR LR b SHerePtaRd shy/Fibes UGk |
monocycl i cafﬁrLﬂﬂSUb%t{Ut%ﬂb@qhsltliutem‘eﬁieDoaftq/foucmﬂsaiunnirsgwtm may bathénedras oat ons
.sel ected f i et are.
5OGBren? Bdar§ m(\tﬁgb%nﬁe Qt%%cté‘é Won?ﬂgbgﬁa e\fti‘?&re?ﬁ[ s tcgcfoaﬁyl

unsubstituted 25 - r subs subst cth may
be the Sanketeiocyiiylf eryband aatreand grovpte pendiaties \re ehadisttitéd omsBhbstitifed s

oy N I R A ey W SR B D M ey o 1

two Rd 30ngersugsntlyaaetecprddfs@nRbt hese may be the sane or different; Ra is
-OH, -ORe, -NO2, halogen, S(ORe, -S(O2Re, -SRe, -S(0)20Re, -S(O)NreRe
-5(0 2NReRe, -NReRe, -Q(CReRe) ™\ReRe, -C(O Re, CO2Re, - CQ2(CReRe)nCONReRe, -
OC( O Re, . -I0Nis = GH(ReRE(ONReT(Q)-REC(BO- OO NRIRS)-, - RBC( OHReRe)-, -

e IR TE S RS AP R e AR 5% ' 2005

PCT 109 Rb is a group selected from-OH -ORe, -NO hal ogen -S(O)Re '

Y o s, X QN SO I R T e

- NReC( O) ReM(Rc)-ORL Q) (T ReQ CLOIRRY), G SRRC)- NRM@PNFNRGG)C{W NH(GR@?S- CFH2

--CF2H, Ra, a 4 | oal kyl
~cycloal kyl™ é SF%%/I %ﬁ iég)&fc ﬁwﬁ%ﬁﬁ@ir8EYN®)E§%§%@RY%EH§WF twb Re
- ar Yl - Gis4alskydijtudrds ereqaegdntdheéeerhey bathd sdile ad différentvherei n sai d- al kyl , o
. al kenyl, - al kynyl, cycloal kyl, heterocyclyl, aryl and heteroaryl grotps or -

noieties are unsubstltuted or substituted with one .to four substituents ;@ -

-whi ch may Vléeﬁ ©hs, Nané(Rm) ortGN;er ent ~and are independent| y sel ect ed from: Ra w

_10 : ‘ _ _ =

_ X is -(CHz),,aryi- or (CH2)nheteroaryl- wherern sard aryl and heteroaryl moretres are
2 20 unsubstituted or substituted with one to four substztuents WhICh ‘may be the same or |

dlfferent and are independently selected from Rb;

| Y is monocyclrc aryl, or monocychc heteroaryi contalnlng one or two heteroatoms. 2
' o selected from N, O and S, wherem said aryl and heteroary! moretles are unsubstltuted‘_'_. .
e ‘25 _-hor substrtuted with one to four substrtuents whrch may be: the same or dlfferent and are
. mdependent[y selected from Rb; '

Z s -C(O)ORd, -P(O)ORd, -S(0)20Rd, -S(O}N(RA)Rd), -C(ONH;, - g
o (O)N(Re)S(O)sz -S(O)zN(Re}C(O)Rd -S-tetrazolyl or -C(O)Rd wherem if two Rd -
30 jgroups are present these may be the same or drfferent "

~ Rais -OH -ORe, -NOZ, halogen -S(O)Re, -S(O)gRe ~SRe -S(O)zoRe —S(O)NreRe |
-S(0)2NReRe,  -NReRe, -O(CReRe)mNReRe -C(O)Re -CORe, * -
- CO4(CReRe)mCONReRe, -OC(O)Re,  CN, - -C{O)NReRe, ~ -NReC(O)Ré, . S
" 35~ OC(O)NReRe, -NReC(O)ORe, -NReC(O)NReRe, -CRe(N-ORe), -CFH,, -CFH,Ra, or .
- . -CF3; Wherein if two or more Re groups are present these may be the same or different;



Rc is hydrogen, C,/ _13 al kyl or. cycloal kyl; wherei.n said al{{(y fﬁ cl oaI-kyI :

groups or 'noieéties are unsubstituted or subst ituted with one to tour

. substituents which may be the sane or different and are selected from Ra;
15 Rd is hydrogen, Cl-6al kyl, cycloal kyl, cycloal kyl -C1, al kyl, - pct

heterocycl yl, heterocyclyl-Cl_ ,al kyl 1%%aryl, aryl-Cl4al kyl, heteroaryl, or

het eroaryl - Cl. 4al kyl ;. wherein said al kyl, cycloal kyl, . heterocycl yl, aryl

and het er o3P & agﬂf@éﬁ)é‘;e'@'ﬁteﬁﬂfcém HeH, -GRe Difkubsiogent €OMRe, -S(BERe! BRed -wi t h

"ndependenti g ot et o AT SORfRtRe NREARE ORI EMER T TRE 5 an
i nteger f r%@ﬁf—‘ t 0 -B0-(CReRe)MECGMRERs, e@@r(OfFR&)mQN t-6(®)NReRe, -NReC(O Re, -

QC(O)NReRe, -NReC(O)ORe, -NReC(O)NReRe, -CRe(N-ORe), -CFH,, -CF,H,Ra, |

5 CFs, Clealkyl, Coualkenyl, Cyjalkynyl, cycloatkyl, cycloalky-Cq_salkyl, heterocyély!,
 heterocyclyl-Cr.alkyl, aryl, aryh-Cy.salkyl, heteroaryl or heteroaryl-Cy.ialkyl; wherein said

atkyl, alkenyl, alkynyl, cycloalkyl, heterocycly, 'aryl and heteroaryl groups or moieties

are unsubstrtuted or substituted with one to four substxtuents which may be the same or

different and are xndependentiy selected from Ra;

10 R
Rc is_hydrogen, Ci.io alkyl or cyCloaIkyl' wherein said alky! or cyr:loa[kyl' groups or
moretles are unsubstltuted or substituted with one to four subst[tuents which: may be :

* the same or dn‘ferent and are selected from Ra;

1'5 Rd is hydrogeh, C1.aa_lky'l, cycloalkyl, cycloalkyi-Cyalkyl, heter'ocycl-yl,"heterocyc[yl-C{_ o
| - .4alky| aryl éryi CMalkyl' heterdaryl or heteroaryl-C,.4alkyl; wherein' ‘said ‘alky[' :
'cycioalkyt heterocycly1 aryl and heteroaryl groups or more’ues are unsubst:tuted or -
, substltuted with one to four substrtuents whlch may be the same or dlfferent and are '
R tndependently selected from Ra; ' ' '
- Reis ﬁydrogen, or C,;alkyf. .

nisan 'i'nteg:e__r fr_o:n"l Oto2;

s mis anlinteg'er'from 1106



