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‘a. partlcularly I mpor t ant I'n regul ating
_ According to one aspect of the present invention we provide a partrcular group of
. compounds which are potent mhrbrtors of the brndlng of a4p1 and/or adpB7 rntegrrns o
25 their hgands - , _ _

- Many physrologrcat processes require that cells come into close contact wrth'
other cells and/or extracellutar matrrx Such adhesron events. may be requrred for cell
actrvatron migration, prohferatron and differentiation. Ceil-cell and cell- matnx
rnteractrons are mediated through several families of Cell Adhesron Molecules (CAMs).

30 including the selectins, rntegnns cadhenns and the lmmunoglobulrns superfamrly
- CAMs. play an essentral role in both normal and pathophysiological processes.
Therefore, the targetting of specific and' re.levant' CAMs in certain. disease conditions
. without interfering with normal cetlular functions is essential for an effectrve and safe
therapeutic agent that rnhlbrts cell-cell and cell-matrix interactions. One farnily of
35 adhesion molecules that is beheved to play a parttcularly rmporta_nt role in regulating
' immune and rnﬂammatory responses is the mtegnn family. | |

The integrin family is made up of structurally and- functionaily related

_glycoproteins consisting of o and [3 heterodrmenc,_-transmembrane. receptor molecules
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 Rol elon (18@Rpcytes. " Ann Rev Immnol , 8, 365 (1990)). The Ilgands for
- a4(31 include.vasc adhesi on nol ec M 1), the :
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response_to
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' - Structures, Functions, and their Role on Leukocytes Ann. Rev. Immunol., 8, 365 _
: (1990)). The ligands for a4[31 include vascular cell adhesion molecule 1 (VCAM. 1') the
CS1 domain of fibronectin (FN) and osteopontin. . VCAM-1 is a member of the lg
B superfamlly and rs expressed in vivo on endothehal cells at sites. of mﬂammatron (See
25 R. Lobb et al “Vascular Cell Adhesron Molecule-1" in Ce!lular and Molecular -
Mechamsms of Inﬂammatlon, C.G. Cochrane and M.A. Gimbrone, Eds.; Acad. P_ress,'
| San Diego, 1993, p. 151). VCAM-1 is produced by vascular endothelial cells in
response to pro-inflammatory cytokynes (see A.J. H. Gearing and W. Newmah,
“Circulating'adhesion.molecuies in disease.”, lmmunol'. Today; 14, .506 (1993)). The |
30  CS-1 domain is a 25 aminoacid .s'equence that an‘see_ by alternative splicing with'in a
region of fibronectin. (For a review, see R.O. Hynee “Fibronectins”, Springer—VerIag.‘
‘NY, 1990). A role for a4B1/CS-1 interactions in mﬂammatory condmons has been
proposed (see M.J. Elices, The integrin a4p1 (VLA-4) as a therapeutrc target” in Ce!l
Adhesron_ and Human disease, Ciba Found. Symp., John_Wlley & Sons, NY, 1995, p.
35 79). Osteopohtin is expressed by a number of cell types including osteoclasts,

osteoblasts, macrophages, activated T-cells, smooth muscle cells’ and epithelial cells



"Circul ati ng adhesion nol ecules in disease.", Inmmunol. Todayuly2805506
(1993)). The 30 CS-1 domain is-a 25 am noaci d sequence that arises by
alternative splicing W|th| n a region pof fibronectin. (For a review, see

R O Hynes "Fibronectins", Springer- Ver | ag, NY, 1990). Arole for
a4131/CS-1 interactions i n infl ammat ory. conditions has been pr oposed (see
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Neutral i 4 bl ocki ng peptides that inhibit the
Zhdigdic Wﬁln@s togtﬁ% é@gg"lnrgt?%ﬁr a

‘interaction etmeen 407 and their Iigands have proven
ef fi ¢&ci ous bf&edatraIrzmgwhrydtlaehtrhmlelsyoralﬁldcmrlfg?papt%:ltisl tat inhibintheeresradtioani mal -

zgg:jE| Bs% | Qé’igm} I(%'g%lgﬁn o U “ghm’%ﬁtl |'lﬂa”8% aﬁveg %&l’gflwéff%%%:\@th 2?061382_
(1993), ﬂ'rophyla/caatakl}(:bn@tthérbpeuti&aﬂwrnesevéﬁﬁ arfidal( AR92)s, o2@f&nRatib® o rﬁt al., -
Lomn ™ R £,V A AR ot T B B e e 1
mechani seh @f, Etmctnamnmmsaarsmpeb@)drree Bapreak et batirbessaisshiibonn of
Y PAECY R, 08 TROECY By AP A 1, R SRS, oS
| eukocyté"r@nﬂZQOa). |t\bﬁ'ttrlnrndyxétravaleomlc@y 53,t48% (@H699)). The primary mechanism of o
action of such antibodies appears-to be the rnhlbrtron of lymphocyte and monocyte_-'_. _
rnteractrons with CAMs: assocrated with components of the extracellular matrix and -
vascular endothelium, thereby hmltrng leukocyte migration to extravascular sites of .- -
25 |njury or inflammation and/or lrmrtmg the pnmrng and/or activation of leukocytes. |
S_rnce the discovery of their key role i in m_edratrng inflammatory pathophysnology,_:-
a4B1 and adp7 have receive'd 'c.on'si.derable attention as drug design targets. lmportant :
advances have been made in rdentrfyrng potent and selective candidates for further'
.development strongly suggesting that. a4[31 and a4B7 should be tractable small
30 molecule targets (S P. Adams et al., “lnhlbrtors of lntegrrn Alpha 4 Beta 1 (VLA -4)" i
' Ann. Repts. In Medlcmal Chemrstry Vol. 34, WK Hagmann, Ed.; Acad Press NY.
1999, p. 179). . '
" There strll remains a need for low molecular weight, specific lnhrbrtors ofa4[31
- and . adf37- dependent cell adhesron “that have rmproved pharmacokrnetrc and
35  pharmacodynamic propertres such as oral broavarlablllty and srgnlt”cant duratron of

actron Such compounds would prove to be useful for the treatment preventron or



25 injury or. inflanmation and/or limting the primng and®duly@00bvati on of
| eukocytes. Since the discovery of their key role in nediating inflamatory
pat hophysi ol ogy, a4(31 and a4137 have,recei ved consi derabl e attention as
~drug design targets. Inportant advances have been made in identifying
potent and sel ective candi dates for further devel opment strongly

suggesti . A4(:3 . a b S cuI e
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in Ann. eﬁbpﬁenahdah@dﬁohnal Chemi stry, Vol. 34, WK. Hagrmann, Ed.; Acad.
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t hat haveandrmotemetdrophtermﬁeprkatﬁﬁmmbwd in O gEhastsrcodynam ¢ properties. such.
as oral bioavaitability, and.s ur f.action, Such conpounds
woul d%pr ove tg b_tg uB%tPﬁt Pcattﬂ WP@%?Z@‘% (Béﬁg&éﬁ??)on"%ﬁ df@"%“ﬁ? 805 4
suppr essidescritfedy @hichuse piré@ined Bsthaesliodirtydieradédduiand a4(37 binding and.
cell: adhesion and activation. Conpounds Wth related structures have been .

described as calcitonin mnetics and protein tyrosine phosphatase
inhibitors in two patents. 5 fot pat ht aplication W9937604

(US99/01151) urea derivati vesyar e n irbgdll_whigh are represented by the
foll owing general f or mul a.RF4 R1 nl ix'N 4n4 4nk x R2 Y z 10
- Wherein: Rl is substituted aryl lland substituted al kylaryl. nand nctan be 0

Z and X are independently selecfed fromthe group NHL 0, Sor NR R3 is 2,5
- di substituted aryl wherein the substituents are each independently 15
al kyl%r aryl . Whgigise conpounds clearly differ fromthose of the present.

invention in tp\qr,grguggt,tutghgrﬂgm ngslt]%d)élkﬂé@pps R3- and R1 and the nechani sm -

of action and the indications clainme _
nand m can be 0 '

Z and X are independently selected from the group NH 'O, SorNR.
R3 is 2,5 disubstituted aryl wherein the substltuents are each independently -
15 alkyl or aryl. _ '
- _ These compounds clearly differ from those of the present mventlon |n terms of
the defmtlon of groups R3 and R1 and the mechanism of action and the indications .

" clalmed : _ _
‘In addition, another patent application W09911606 (US98/17327) discloses

© 20 ) compounds represented by formula

R10 N” "G,
_ . H
R1™. R
. _ "Wherein: o
25 | -G1 may be -NR8R9 _
G2 is CONHR3, H, CH,0H, CH=CHR3 |
R8 is a substituted phenyi, naphtyl and heterocyclic ring.

These compounds are also different from the compounds claimed in the present

inyention because G2 is always an amide, hydrogen, primary alcohol or alkene.

WO.00/67746, WO 00/51974, WO 00/43415 WO 00/73260 WO 98/58902 WO
98/04247, WO 99/26921, WO 98/53818 and WO 00/71572 disclose compounds that

inhibit the binding of a4B1 and/or ad4B7 integrins to their receptors and their use in the



*In addition, another patent application W9911606 (US98/ 1782uly 2808c| oses

. 20 conpounds represented by fornula: @ RIO NG & R11 R1 \Werein: 25 Gl

. my be -NRBRO & is CONHR3, H, CH2OH, CH=CHR3 R8 is a substituted phenyl,
‘naphtyl and heterocyclic ring. These conpounds are al so different from the

conpounds cl alyek g Wﬁre%ﬁ%ﬁn&f diéEneRE trh&tiiatee By UG4B 1Gand/sr a#[?tvapmdmg ami de,

hydr ogen, prinary al cohol kene. 30 V\D 00/ !%974‘3@ WO 00, 519%

00/ 43415 anor 0ty Fsbadhesian a5 98‘9@20“ VRYChoRsy UM 0§ 3899'F, An>958/ 53818

and WO O 7 tiund 8iBE&des, fHé@nﬁltdldllaﬁgnth sagt(c31

and/ or %é%é glqu'?féﬁgﬁlﬁw mgﬁ@%&?orsg and their e inthe 19 July 2005
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al | eral tr Jﬁnfaq' R ﬁﬁa'ﬂ&%&go%ﬁsnéé%]v?fﬁ i nf | anmat or}/‘ﬁl ung . di seases,

r heunat mrdycmardhtlst|n§amgamrycb0\féﬁ4t¢1$$qs|es'n°l%¢5@ plegratiye @litls @ngafyrohn

transpl angatign, o M@'M%nﬁﬁ@%a@@drﬂeﬂbﬁlt&r@aﬁﬂ@bﬁrﬁeambbn

i nfl ammat l°§?§Eque V|ra I nfections, ato ermatltlf ocarditis,

i nfl ammtrwlpyrstwmmndlpserwgs ﬂwnoweﬁﬁgtaélscéﬁhsqu\G resé #d cerghia 'é?'?ﬁr%'

di sease, certain types of toxic and i mmune-based nephritis, contact dermnal

hypersensitivity, psoriasis, tunor netastasis, atherosclerosis and cerebral

i schagia. 10 ﬂmpmseeiantzenhmmwdm PEYVPRIES] ché@'ﬁﬂ)terﬁ?”aé@dr ding to

Formula 1I: R1-t, f21 \ ~\/2z |/ W (Ro)p ,,R5 15 L2 Formula I

2
R1 1, Fﬁ I-‘
l Jow
(Rb)p
AR5
L,
15
Formula |
20 or a pharmaceutically acceptable salt thereof,

wherein:
A represents a — CH — group or a nitrogen atom;
R1 is Csqoalkyl, Caaoalkenyl, Caqalkynyl, cycloalkyl, cycloalkyl-C4.1palkyl,
cycloalkyl-C,.10alkenyl, cycloalkyl-Caoalkynyl, heterocyclyl, heterocyclyl-Cs.10alkyl,
25  heterocyclyl-C,.10alkenyl, heterocyclyl-Ca.iealkynyl, aryl, aryl-Cq.oalkyl, aryl-C..
soalkenyl, aryl-C,.qpalkynyl, heteroaryl, heteroaryl-C.scalkyl, heterbaryI-Cz_malkenyl, or
heteroaryl-C..jcalkynyl; 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 independently selected from Ra; and wherein said cycloalkyl,
30 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, Cqsalkyl, Co.alkylcycloalkyl, Co..alkylaryl, Co.calkylheteroaryl,
cycloalkyl-Cy..alkyl, aryl-Co.alkyl or heteroaryl-Coralkyl, wherein said aryl and

35 heteroaryl groups or moieties are unsubstituted or substituted with one to four



20 or a pharmaceutically acceptable salt thereof, wherei #9 Julyw209esents a
CH - group or a nitrogen atom Rl ig C3_10al kyI C3. 10al kenyl ,

- C3 | oal kynyl, cycloal kyl, cycloal kyl -Cl1. 10al kyl, cycl oal kyl - C2. 10al kenyl ,

cycl oal kyl - 02 , Oal kynyl , heterocyclyl, heter ocycl yl -Cl. l oal kyl, 25

het er Ocyguﬁ%tktgntéo%lﬁﬁ%k HReHher Qe |oY|d1ffé}eﬂio§r|\d<}éfél|lnde@é|ydlently selected
aryl - Cl. laal kyl, | -C2." 10al kenyl, aryl-C2.10al kynyl, heteroaryl,

het er oar yfontiRaj oal kyI het er oar yl - c2_10al kenyl, or

heteroaryl - C2.d9al I@IQé{lkyl \eﬁ?@éﬁkﬂ é?él@bl@lk)halkw Ik@feybcyc@ndmédoymm @r oups or
noi eties. are unsub or substituted with one ouraﬁ(ubst i tuents,

whi ch maysalksl, ané %’&lr@@Ikyl BP‘IeF%?rl‘:'nPr hetgroand- q1ﬁ6|5¥JeWH%rﬁf'I $AId 8K 98P r om Ra:
and wher el n, Sighich Sﬁéq%r%%bgt}fbted or Yub&iteea it ofle toXolt subrdtueatsevhzhythaygr oups

or nbieties are unsubstituted or substituted wth one to four
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sel ecte I I
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. C0. 2al k eroaryl cycl oaI yl - - C0. 2a| Kyl
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substi tuen e sane or different and are |nde endently
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20 Ra is -ORe, -NO,, halogen -S(O)Re S(O),Re, -SRe, -S(O);0Re, -
S(O)NReRe, -S(O);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(0O)ORe, -NReC(O)NReRe, -CRe(N-ORe), -CFH,, -CF2H, or -
.CF3; 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, -5(O):Re, -SRe, -
S(0),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 CF,, Cicalkyl, Cpaalkenyl, Caqalkynyl, cycloalkyl, cycloalkyl-Ci4alkyl, heterocyclyl,
heterocyclyl-C;4alkyl, aryl, aryl-Cs4alkyl, heteroaryl or heteroaryl-C.salkyl; 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, C1_1o'alkyI 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;
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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 C,.qo alkenyl group or moiety is typically ethenyl or a Cs.o alkenyl
group or moiety. A Cs4o alkenyl group or moiety is typically a Cs alkenyl group or
25  moiety, for example propenyl, butenyl, pentenyl or hexenyl. A C,4 alkenyl 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 alkynyl group or moiety, typically one triple bond. A C..10 alkynyl group or moiety is
typically ethynyl or a Cs.4 alkynyl group or moiety. A Cayo alkynyl group or moiety is
typically a Css alkynyl group or moiety, for example propynyl, butynyl, pentynyl or
hexynyl. A C. 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 6-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 cyclopropyl, cyclopentyl and cyclohexyl.
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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, naphthyridiny!, quinoxalinyl, quinazolinyl and cinnolinyl.
Preferred heteroaryl groups or moieties include pyridyl and thienyl. A heteroaryl
group may be unsubstituted or substituted with one or two substituents. Preferred
substituents for a heteroaryl group or moiety generally include nitro, chioro, methyl
and methoxy groups.

30 | As used herein a halogen is typically fluorine, chlorine or bromine.

Preferably, R1 is Cagalkyl, cycloalkyl, cycloalkyl-Cisalkyl, heterocyclyl,
heterocycIyI-CMalkyl, aryl, aryl-C,alkyl, heteroaryl, heteroaryl-C,_4alkyl, 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,
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25  C(O)Rd, more preferably -C(O)ORd, wherein Rd is preferably hydrogen or C1.6 alkyl.
The most preferred greups Z are C(O)OH and -C(O)OMe. .

L2 is preferably a covalent bond or a group -N(Rc)CO-, -OC(O)N(RC)—, -

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(Rc)- and —O-, wherein Rc is typically

hydrogen or C,4 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 C.salkyl, most

preferably hydrogen. RS is preferably an aryl, aryl-C,_4alkyl, heteroaryl or heteroaryl-

C.ealkyl 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 may be in any position on the ring such as the 2 and
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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 | have S-configuration at the carbon atom

alpha to the group Z.
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[ 2, 8snapihy-idio 1 [ am no and
3 15 cyadr?(%[ 1{ 6'1] Eﬁa’%wm%iﬂgwﬁg{g”w I(é!grt %Wgyh'%e@bggggk%?ocg%mnéz{gyl am no,
2,6- di nﬁ%X?WBWWﬁPW@'O”Q Fidimethybesteyr i di ne- 4- car bonyl ani no, 2, 6-
dichlorobenzylanlno 3, 5-di chl oropyri di n- 4- et hyl enam no,

[ 2, 6] naphtyri di nyl oxy, [2,6]naphtyridinylamno, [2,7]naphtyridinyloxy 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-dichl oropyridyl oxy,

2, 6-di chl orobenzoyl am no, 2, 6-di net hoxybenzoyl am no and

3, 5-di chl oropyri di ne- 4-car bonyl am no, in particular

2, 6-di chl orobenzoyl am no, 2, 6- di nmet 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 isonmers and m xtures of the isoners fal

wi thin the scope of the present invention. Preferred conpounds of formula |
have S-configuration at the carbon atom alpha to the group Z. 19 July 2005
11 Particularly preferred conpounds of fornula | include:



30 | 19 July 2005

(S)-2-{3-[2-(Cycl ohexyl nmet hyI car banoyl ) phenyl ] urei do}-3-[4- (2, 6-di chl or oben
- zoyl am no) phenyl ] propionic acid neth ester

(S)-2- {3 [ 2- (Cycl ohexyl net hyl car banoyl ) phenyl ] ur ei do} - 3- [ 4- (2, 6-di chl or oben
zoy| '32-)2 pRgexE ﬁémymtﬁyledrbdeﬁ) -6-methoxyphenyljureido}-3-[4-(2,6-dichloro

(S) - 2{3[ (Cyclo ex Icarb noyl ) - 6- et hoxyphenyl J ur ei do}-3-[4-(2, 6-d
i chloro Q%ﬁ?ﬂ?%ﬂﬁ)mg”dﬂe ROINISIASK oni ¢ acid methyl ester 19 July 2005 12
(S)-2-{3- (%93’( gIeODienwrdmhM|awaihbwmwl}%?:@(mwwlphemmirmmwlb} 3-[4-(2,6-d
i chloro enzoyl am no%phen Jké‘]t'ﬁ %BI onic acid (S)-3-[4-(2, 6-Di chl orobenzoyl a
mi no) p?f@rﬁ';}’l]'-}fﬁﬂotp\io ionie el ASIYERSISy | car banoyl ) phenyl ] ur ei do} pr opi oni ¢

aC' d_net h(%% 36[3,%?% I§|chlorobenzoylammo)phenyl] -2-{3-[2-(methylphenylcarbamoyl)
(S)-3-[4- chl or obenzoyl am no) phenyl ] - 2-{3-[ 2- (net hyl phenyl car banoyl )
phenyl ] ur@’i&ﬂﬁﬂlﬂfﬁw}mﬁplémﬁtﬁclﬂ’

(S)-3-[4- @ 364- Do GbRARBRSIEALY d&larmnemr@hﬂpzl{hfz(;{lﬁer[&we( Picasongl) ne- | - car bonyl)
phenyl ] ur ipr%| oni ¢ aci ester
( S) - 3- [ 4- prerslimeidelrrppipris ASIA MANBSHIeny! | - 2- { 3-[ 2- (pi peri di ne- 1- car bonyl ) p

henyl] 1 I}-2-{3-[2- dine-1-carbonyl)phenyl
(S)-3-[4- %ﬁ@ﬁ[ﬁéc%?%ﬁ%%ﬁr?zngg i%ﬁ‘ﬁ%phgﬂé;] it -[ _(;?%eri énerretcﬁ[);;y P (epr)]lyg)erl di ne- 1-

car boly| ) ureidehgropignisiagist pr opi oni ¢ aci d rret hyl ester
(S)-3-[4-{ s§ ﬁﬂ Cd1Pgﬁ%?&d%%wafmrﬂﬂmhwwgb1@n{e3h<£>@ - sdiiaine-2- (pi peri di ne- 1
urei

car bonyl) ropt oni ¢ acid

(S)-2-{3- {:ab@mybpmuwdgbm@wp@stdrra%yhE)siefs met hoxyphenyi ] ur ei do}-3-[4- (2,
6- dichlo J -

(5) o o R e e e o e o) - 3- [ 4- (2,
6- dichl ocarbbavl)zpi}&rwl}mrﬁwpimewynjﬁ@ﬁ@pl onic acid 20

S 3 4- l L-ar h | i d
]( )pr 04pi Of“ : gdjz J@%{oﬁ%ﬁﬂ%@s’%ﬂé@&é}%ﬂbﬁ% metRolyhéryiRhaalap-eahenyl ) ur ei do
(S) - 3-[ 4- @eherddi chl or obenzoyl ani no) phenyl ] - 2- [ 3- (2- phenyl ani nophenyl ) ur ei do

](S) pr2Opl?:o%&é’gﬁa‘z"gP]%?gu??yolﬁrqp'%écna? lTrettat?y(!JSSt?r- gz 6- di chl or obenzoyl am no) ph
enyl] 25(PrdfHi- [ﬂqGch@bpgyhmrﬁpylcg p@pyl)-5- methoxyp enylJureido}-3-[4-(2,
dichloro benzoylamino)phenyl]propionic acid
20 (S)-3-[4—(2,6-Dichlorobenzoylamino)phényl]—2-[3-(2-phenylaminophenyl)ureido]
propionic acid methyl ester
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]—2-[3-(2-phenylaminophenyl)ureido]
propionic acid |
(S)-2—[3-(4-BenzenesuIfonylphenyl)ureido]—3-[4—(2,6-dichIorobenzoylamino)phenyl]
25  propionic acid methyl ester
(S)-2-[3-(4—Benzenesulfonylphenyl)ureido]-3—[4—(2,6-dichIorobenzoylamino)phenyl]
propionic acid
(S)-3—[4—(2,6—Dich|orobenzoylamino)phenyl]-2-{3-[4—(4-nitrobenzenesulfonyl)phenyI]
ureido}propionic acid methyl ester
30



L (9)-2-3-(4- Benzenesulfonylphenyl)ureldo] 3-[ 4- (2 6- dlchldﬁob%ﬁ%ﬁﬁlanlno)ph'
-~ enyl] propionic acid

(S)-3-[4-(2,6-Di chlorobenzoylanlno)phenyl] 2-{3-[4-(4-nitrobenzenesul f onyl)
phenyl] ureido}propionic-acid nethyl ester 30 19 July 2005 13

(S)-3-[4- (2 6- Di chl or obenzoyf am no) phenyl ] - 2-{3-[4-(4-nitrobenzenesul fonyl)

phenyl ] (8)€3-@da(RB-Dizhlndsenacylamino)phenyl]-2-{3-[4-(4-nitrobenzenesulfon fphenyl] _ .
(S)- mg Di chl orobenzoyf am no) phenyl | - 2- { 3- [2 (4- et thpI pera2| ne- |
| -carbonyl)’re HIRGPTGASI Y0} pr opitoni ¢ acid 5

A S) - 2-{ 3- [F-FBuR)6- th@mzaylymwdwhwtgmw bn@h@rwdérsmé ql%rb%nw (2,6-dic .

hl or o benzo am hen ropionic aci
('S) - 3-1 4- PGl ‘Eﬁe&dr?Pﬁ%BB'Bﬁ%f%@l am no) phenyl ] - 2- (3-{2-[ (t hi ophen- 2- yl-net hyl )su

I fanoyd] sylze@y[lz}@uguﬂ.ab@ér@@lyﬁﬁ@tﬁylﬁﬂfa%oyl) henyﬂureldo}- [4-(2,6-dichjoro
(S)-3-[4- gz D| chl or obenzoyl am no) ph eny f phenyf sul farmyl phenyl )
i 0 urei doPPPEYPBIIQPRRAYgPropionic acid

(9)-2-[3-(S-Be wnsﬁudofmyﬁkmgﬁmb)ph%nﬂptmy (RlisHRln-fifelg)) &u%'n?d} °r°ben20>"_:

~ | am no) phenyl-] propi oni c acid
(9)-2-]3- ?UP”B Wfﬂ%PB‘QﬁﬁﬁCb’henyl )ur ei do] - 3- [ 4- (2, 6-di chl or obenzoyl ani no)

~ phenyl ] p{oyR-juqpiecDRAFbteRzoyl Jphenyll-2-{3-(2-ph
(9)-2- (Sg gl ohexyl carebé%ilTISOepn?n%] réi '((joi, -en-ytsulf?mo%wjengnl- or obenzoyl
am no) he'r‘f?l epiPeRPEidaci d

(9 gO][ grg%zggggﬁa@g?é@&%ﬁé%r@;«w@m&ﬁwlé.a&3L[3 (é%cﬁ?&ﬁ&%b&ﬁ{o%mw pheny! )
(9 -2- {3 ?’QU‘PW@PU}%WPWE?WI car banmoyl ) phenyl ] ur ei do} - 3-[4- (2, 6-di chl oroben

zoyl' 200)P -
(S)-2- [3 @Z] tqergt %&%&L%}g?ﬁfg%g&p@gﬁh%] S’r gl(gg]qlcq'?mb?nzoglagm CHI or obenzoyf_ amn

- 0) phenyPssydsPeiRNiE agisd d
(D Gt e ik g datyoro o (o ohen
- (S) - 2-. { F@Migo)pOeEY! i9nigaeidyf car banoyl ) - 6- net hyl ' -
AR o e g AR foa
chl oro ureldo]propuonxc acid
| (S)-2-{3-[2- (Cyclohexylmethylcarbamoyl)phenyl]ureldo}-3 -[4-(2,6- dlchlorobenzoyl |
20 amlno)phenyl]proplonlc acid .
(S)-2-{3-(2- tert-Butylcarbamoylphenyl)ureldo] 3-[4-(2, 6—dlchlorobenzoylamlno)
'phenyl]proplonlc acid )
' (S)-3-[4-(2,6- chhlorobenzoylamlno)phenyl] 2-{3-[2,4-dichloro-6- (cyc:lohexylmethyl
. _carbamoyl)phenyl]ureldo}proplonlc acid _ :
25 (S)-2-{3-[2- (CyclohexylmethylcarbamoyI) 6- methylphenyl]ureldo}— -{4 (2',.6-dich|oro
- benzoyIammo)pheny!]propiomc acid '
(S)-2-{3-[2( Cyclohexylmethylcarbamoyl)phenyl] 3-methylureido}-3-{4-(2,6-dichloro -
benzoylam:no)phenyl]proplonlc acid methyt ester
(S)-2-{3-[2- (Cyclohexylmethylcarbamoyl)phenyl] 3- methylureldo} 3- [4 ~(2,6- dlchloro _
30 benzoylamino)phenyl]lpropionic acid _
(S)-2-[3-(2- Benzenesulfonylphenyl)ureldo] 3 -[4-(2,6-dichlorobenzoylamino)phenyl]
propionic acid methyl ester ' '
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-{4-(2,6-dichlorobenzoylamino)phenyl]
propionic acid . : i
35 (S)-3-[4-(2,6- chhlorobenzoylammo)phenyl] 2- {3 {2 (pip-eridine—1-sul.fohyl)phenyl]

ureldo}proplomc acid methyl ester



- benzoyl ani no) phenyl ] propionic acid methyl ester . 19 JU'Y 2005 '
(S)-2-{3-[2-(Cycl ohexyl et hyl car bamoyl ) phenyl ] - 3- met hyl ur ei do} - 3- [ 4- (2, 6- di
chloro 30 benzoyl am no) phenyl ] propi onii¢ aci d ’
(S)-2-[3-(2-Benzenesul fonyl phenyl ) urei do] - 3-[4- (2, 6-di chl or obenzoyl ani no) ph
enyl] propionic acid nethyl ester : '
(S)-2- [3 (8)—33&4%%&@mhﬂldromﬂzpwem}do) mrreayk}ia]{a@{ﬂpérﬁhrﬁa dJSQﬂfdr@'l Q@QWHOW am no) ph .
—enyl ] > aq%%cd 3o§ '
(9 - 8%%{}&8 nzoyl am no) phenyl ] -2-{3-[ 2- (pi peri di ne-1-sul fonyl )P

, henyl ] u(@}mo}m(mmnezylmetwlsmdwl paémt:rel&}-la-l[l[ziy(z%Oﬁéhlor%‘ﬂ)enzoyl '

glg)nylg] [4 %ﬂr@é&&%gb&bﬁgg{é}g%mg}h Pg£henyl ] 2-(pi peridine-1- sul fonyl)p

(S)-2-§3-(1- @m(@wmyémhbwysunlfzfrﬁcsw)yohérp}q@feydd}lat[al d@dnéﬂ&%bé?rzoyu |
6- di chl or oben% am noe?ac enyl ] propionic-acid nmethyl ester 5. : o
(. 9)-2-{3%¥W9 %@IVBWQRVP Y1 sul f anoy!l ) pheny! ] urei do} - 3-[ 4- (2 6- di chl or obe
?é;)}llz_ : 3a&2ﬁbﬁgﬁ?ﬁg%§?%%ﬁ%?%q2 6- d|chlorobenzoylammo)phenyl]propuo ic_.acid
i oni ¢ aci ester
(S)-2-[3-(2- ﬁﬁn(zzyém@wbhw@;@l@]}&@ b‘h‘&l&l&’oﬁé:@ﬁ@y%ﬁﬂ@&ﬁﬁ%lﬁmpm@m@yl I

rop ioni
FS) IO3 P a- ?328% 4d%418t9ﬂ?6%9‘f‘i‘69¥%’ﬁ1”ﬁw‘ﬁﬁﬂh913} [F-(Z2pheny(splipmentienyireigay pheny| )ur e
i.dol pr Opto@wnﬁ: aGd FheffBt Bytkr ester

(S)-3-[4- - Di_chl.or obenzoyl am no phengg 2- [ 3-(2- henyfsulfanyfphenyl)ure'
ido]  pro )b’%ﬁﬁ"' (Z&P@hlorobenzoylammo phenyl]-2-[3-(2- phenylsulfanylphenyl)ureldo] '

[4- (2, 6-di chI or obenzoylam no phenyl ]prop

(S)-2-{3- bﬂ@p@hlccg(mZ (4-chl orobenzenesulfonyl)phenyl]ure| do}-3-[4-(2, 6 di ch

| or obenzoE/% 15 am no)ﬁhenyl] ropi onic acid nethyl ester

(S) - 2- { 3- [F2drigrigrooratilep Wﬁﬂmgump@ﬁmum@@m JAat2eh- d@plomb[enchyz 6- di ch
| or obenz oyhinofHeR mbﬁabrh]aeiaqaétﬁwe%t@c' d (S)-2-[3-(2-Benzenes
ul fonyl -5-¢hl or op enyl g ureid % %&2 6-di chl or obenzoe/l am no). :
phenyl ] pr |20{{§ré Chlorg- qu)ro aizepesyfonyl)phenyljureido}-3 2,6~ dlchlorobenzoyl
- (9)-2-[3- gramsgfhéapnﬁﬁbg 5,@3%35 chl orophenyl ) urei do] - 3 [4-(2,6-dichlor obenzoy '
I ami no) @e&n&;’[& oni ¢ aci _
(S)-2-{3- {) Bieos L fe%ﬁ&?&m%v'ﬁyw@ak%&h%@ ﬁ&h@fenemméam@p) 3- [ 4- ( 2,6
~ - di.chl or ophdpgMarpibarideR) pBgRYdddyr opi oni ¢ acid nethyl ester . -
20 (S)-2-[3-(2- Benzenesulfonyl 5~ chlorophenyl)ureldo] 3-{4- (2 6- dlchlorobenzoylamlno)

' phenyllpropionic acid : ' : : _
(S)-2-{3-[2, 4-leromo—6—(cyclohexylméthylcarbamoyl)phenyl]ureido}-3-[4-(2,6-dich|oro
benzoyIammo)phenyl]prop:omc acid methyl ester _

- (8)-2+{3-[2,4-Dibromo-6- (cyclohexylmethylcarbamoyl phenyl]ureldo} 3-[4-(2,6-dichioro
25 - benzoylammo)phenyl]proplonlc acid :
(S)-3-[4-(2,6- Dlchlorobenzoylammo)phenyl] 2-{3-[2-(toluene-4- sulfonyl) 5-trifluoro
methylphenyl]ureldo}proplonlc acid methy! ester
- (S)-3-[4-(2,6- chhlorobenzoylammo)phenyl]—2-{3-[ -(toluene-4-sulfonyl)-5-trifluoro
methyiphenyi]ureido}propionic acid
30 (S)-2-{3-[2-Chloro-5- (toluene 4-sulfonyl)phenyl]ureido}-3-[4-(2,6- dlchlorobenzoylamlno)
phenyljpropionic acid methyl ester
(S)-2-{3-[2-Chloro-5- (toluene-4 sulfonyl)phenyl]ureldo} 3-[4-~(2,6-dichlorobenzoylamino)
phenyl]propionic acid | _
(S)-2-{3-[5-Chloro-2-(2,5- dlmethoxybenzenesulfonyl)phenyl]urerdo} o-[ -(2,6-dichioro
35 benzoylamino)phenyi]propionic acid methyl ester _ _
(S)-2-{3-[5-Chloro-2-(2,5- -dimethoxybenzenesulfonyl)phenyljureido}-3-[4 [ -(2,8-dichloro

benzoylamlno)phenyl]proplomc acid



(S) 2- {3 [2 4- Di br ono- 6- (cycl ohexyl net hyl car barmyl)phenyl ]1§rJe'IYoR5P53 [4 (2 6.
-dichloro 25 benzoyl ami no) phenyl ] propionic acid
(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl ] - 2-{3-[ 2- (t ol uene-4-sul fonyl)-5-t
rifluoro methyl phenyl]ureido}propionic acid methyl ester (S)-3-[4-(2,
- 6-Di chl orobenzoyl am no) phenyl ] -2-{3-[ 2- (toI uene-4-sul fonyl)-5-trifluoro

met hyl phet§}3-(F-&-Bengenepiltonyloyridin-g-yBOreido]-3-(4-(2,6-dichlorobenzoylamino)phenyl]

(S)-2-{3- E?‘gpg”“ﬂégaf’]e(*ﬁﬁl Lugpe- 4-sul fonyl Y phenyl ] ur ei do} - 3-[ 4- (2, 6-di chl orob'.". |

enzoyl-am pronic acid_ methyl ester _
(S)-2-{3-[D-Zf- (?rBer&eoewlimeweymrsGnyl)ovreydo)]-[SHemyI6}dnmmrdbe}nzaylb4nr(o':}pr@1ﬂl]chI or ob

~enzoyl am | Jpropionic acid
(S)-2-{3- F@p&qﬁ)oﬁyz (2, 5-dimet hoxybenzenesul f onyl )phenyl]ure| do}-3-[4-(2, 6

- di chl Dr 0(S)35{ %%Begdeaaswﬁm)wﬂbb@wl)]imdmﬁqm& -diméttoxgighghyles{igropionic ;
(S)-2-{3- ng %1 (2 5- di met hozybenzenesul f onyl ) phenyt ] ur ei do} - 3- [4 (2 6
-dichloro 8 eg no) phenyl ] propionic acid 19 July 2005 15 _
(S)-2-[3- (S@-B@q@e@emhémhwher@nme%yb Qw‘eiirﬂélho@b(pﬁeﬁﬂﬂ—ﬁ)ﬂé&M@r0ben20y| B

‘am no) phen propi onic acid nmethyl ester. :
(S)-2- [3 é Benzenesul f onyl pyri di n-3-yl)ureido]-3-[4-(2,

- 6-di chl Or (ﬂ)GmZL‘QMB ama&aanrmlpgmhe] 4- c@ftﬁ)ﬁy@ilhlﬁo]@ﬁéldjl}SZ -{3-[2-(piperidine-1-suifonyl)
(S)- 2 nze sufon H;en% ure|d0-3(2 6-d
|rreth %‘?ﬂé’ﬁyre' E’floﬂﬂ’t%ac RECY ER48Td net hyl ester (S)-2-[3-(2- Benzenes

ul fonyl phes)yj wmscmtm&ob?ndu@e-mbmhhwbo Jphemy-2--jo (bjefBinenLguifoRd) d L
- (S)- 3{4& hIoro r|d ne- 4- car bonyl') am no] phenyl '} - 2- {3-] 2- (plperldln__;.__
‘e-1-sul fo é/? Q&‘F@H Bﬁé do} propi onic acid methyl ester - '

(:S)-3-{4-[92- {33-—[B-(CHﬂb@LZlmlﬁJddhétﬂoAbéﬁiéh@ﬁWo)ﬁmH’éﬂ]/lﬂlh@tﬂlﬁ«i 1248 3= ciu&ﬂ&rel peri di n

| f onyl heny!
((aS)l Zu{ 30?%%%“1’% it % r@‘?&bﬁé{p&}@%&%gﬁ VLRSI phenyl ] urei do} 3-{4-[(3,
5- di cid or (8) Z%BI’-[SCEméro‘lZ miamwha@aemh@aﬁmy?mfeam?@@IU@} -84 ﬁs%ﬁ‘ém&oester 15 .-

(S)-2-{3 - di pet hoxybenzenesul f on

5-di chl oréy dﬂiﬁr‘gﬁ?WQ”Yﬁ%P‘B}BHWYj}Bfﬁpfﬂﬁ’]%@%yl } propi oni ¢ aci d o
('S) - 2-{ - 3eh2-ealoobienystyrrs iyl ataricapydny pive - Bus gixtolicBioldpyfidide-2- dl chl or Op'

'.y“ di ne- 4car80ny%arr}¥n3]8heny8!>r%plonce}c%rmgthy és(t:eracI d met hyI ester _
(S)-2-{3-[2- (Cyclohexylmethylsulfamoyl)phenyl]urezdo} 3-{4- [(3 5- dlchloropyndme—4-
20 carbonyl)amlno]phenyl}proplonlc acid : : '
(S)-2- [3 (2 Benzenesuifonyl-5- chlorophenyl)ureldo] -3-{4-{(3,5~ dlchloropyndme-4- L
- carbonyl)ammo]phenyl}proplomc acid methyl ester
- (S)-2-[3-(2- Benzenesulfonyl 5- chlorophenyl)urexdo] -3-{4-{(3,5- dlchloropyndme 4-_ |
carbonyl)amlno]phenyl}proplonlc acid
25 (S)- -2- -(3-(2- Benzenesulfonylphenyl)ureldo] 3- {4—[(3 S- dlchloropyndlne 4- carbonyl)
amlno]phenyl}propnonlc acid methyl ester
(S)-2-[3-(2- Benzenesuifonylphenyl)ureldo] 3—{4-[(3,5—dfchloropyn‘dine-4-carbonyl)'
amino}phenyl}propionic acid | }
(S.)-3-[4-(2,6-DichIor_obenzoyla.mino)phenyt]-2-{3—[2;(toluene-4-sulfony|)pyridin-3- | _
30 yl]ureido}prdpionic acid methyl ester | |
(S)-3-[4-(2,6- chhlorobenzoylamlno)phenyl] 2-{3-[2-(toluene-4- sulfonyl)pyndm 3-
yllureido}propionic acid
(S)-2-{3-[2-(4- Chlorobenzenesulfonyl)pyridin—3—yl]ureido}—3-[4-(2,6-dich|orobenzoy_|
amiho)phenyl]propibnic acid methyl ester _
' (S)—2-{3—[2-(4-Chlorobenzenesulfonyl)pyridin—3—yl]ureidé}-3-[4—(2.6-d-ichlorobenioyl __

amino)phenyi]propionic acid

(O3]
wy

) phenyl ]ure| do} -{4-1(3,



(S) 2- {3 [2 (CyclohexylnethylsulfanDyI)phenyI]ureldo} 3 {49P@UIED§|chloropy_
ridine-4- 20 carbonyl)am no] phenyl } propi onic acid

(S)-2- [3 (2- Benzenesul f onyl - 5- chl or ophenyl ) urei do] - 3-{4-[ (3, 5- d| chl oropyrl d
i ne-4- carbonyl ) am no] phenyl } propi oni c acid met hyl ester _ '
(S)-2-[3-(2-Benzenes ul fonyl -5-chl orophenyl ) ureido]-3-{4-[(3,
‘5-dichl or 69)ys- [@@%%ﬁlmﬁd@unwbm&mmhwhemsdn}qmmmk [@Appeadihel 1 Hulfonyl) .
Ui ony! phefyI G agPoin
~ul fonyl ph ?ﬂyﬁﬂ?é RPPINICAGY BV or opyr i di ne- 4- car bonyl )
-am no] phe($)F3-pr-@pa-DivhorésandoyiainmplpresyipL-(3-methyl-3-[2- (pnpendme—1 -sulfonyl)

S)-2-[3- nzenesul f onyl phenyl yurei do] - 3-{4-[ (3,5 dlchloropyrldlne 4- car _!
E)oalyl)[ %‘?{Hﬁ é‘?ﬂj‘?fpﬁ&%\&a&ﬁ{]c Zm)d (S)- ]3 [ 4- (2[

- 6-Di chkormanmommrm&rwdﬂ@ﬁwdmlv{ﬁe{r%néw}élnw}@hénm oy pyridin: 3- . 30

~yl]ureido ionic acid nethyl ester L
(S)-3-[4- %EEWP PRI IBBRNISIAICHPIRBPPRESH | - 2- {3- [ 2- (t ol uene- 4- sulfonyl)pyrl o
din-3- yl] syrz:‘ad@}@ér@plpa@ dyl) aﬁiéﬁnw@m&:{&g?—x@é oq;.thloropyndln—4- - o

Iorobenzenesu fon n-3-ylJureid 6- di chl or obenzoyl

ani no) pheymn ?6@1']8@%0}25’@?83"}%?%%'0 add é?e”% GSter

(S)-2-{3-[&- ifk@@@f@ﬂ@ﬂ@ﬁﬁp@ﬁétﬁmymm gn?fs@ d(&rwbsyrm}ﬁ [ 4- (2 6-di cl ilo -
robenzl(i)ﬁl (/'fn%twﬁqgwﬂpav é !pro ionic acid 2005

- (9)-3

| f I Ao - .
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yl ) meghan 1219,@11@%185@&%&%%%!39)p%hill {Pﬂur&aé}@ﬁ (401
(S)-2-[3- Benzyl - 3-et hyl ur ei
to yl)met W@gﬂpymﬁow%pﬁmﬂqyﬂ@mp}p@ﬁmd)pawmc amd |
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(7 2 {3 TR Dk Foh & SN RLARSS TSRy oar bamoy!)pheny!
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o} propio enzenes
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(9)-2-[3- %@dwgnzenesul fcgnyl phenyl ) ur el do] 3-14-([ 2, 6] napht hyr| di n=|

-yl am no) RPPIPICHGni ¢ acid 25 -
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(9)-3-[4- (sb&§}<meyégﬁbmlanehym.aeps m&@yidapan@adlha yu&y@erl dl ne- 1. -sul f0_' |
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20 phenyl]proplomc acid '
(S)-3-[4-([2, 7]Naphthyrld|n 1- yloxy)phenyl] -2- {3 [2 {(piperidine-1- sulfonyl)phenyl]
UFEIdO}pf’OpIOﬂIC acid methyl ester .
(S)-3-[4-([2, 7]Naphthyridin-1- yloxy)phenyl] -2-{3- [2 (plpendlne 1- sulfonyl)phenyl] '
ureido}propionic acid. '

25 (S)-2-[3-(2- Benzylphenyl) 3—methylure1do] -3-[4-([2, '/’]naphthyndln 1-yloxy)pheny|]
propionic acid methyl ester
(S)-2-[3-(2- Benzylphenyl) 3—methylurendo] -3-[4-([2, 7]naphthyr1dm 1- yloxy)phenyl]
propicnic acid o
(S)-2 ' -{3-(2-Benzylphenyl)-3- meth.yithioureido] 3-(4- {[1 -(3,5-dichloropyridin-4-

30 yl)methanoyl]amlno}phenyl)proplomc acxd methyi ester
(S)-2-[3-(2-Benzylphenyl)-3-methyithioureido]-3-(4-{[1-(3,5- dlchloropyrldm 4-
yl)methanoyllamino}phenyl)propionic acid
(S)-2-{3-[2-(Cyclohexyimethyicarbamoyl)phenyl]-3- -methylthioureido}-3-(4- {[1 -(3,5-
dichloropyridin-4- -yl)methanoyflamino}phenyl)propionic acid methyl ester §

35 (S)—2-{3-[2-(Cyciohexylmethylcarbamoyl)phenyl]-3-methylthioureido}-3—(4-{[1—(3,5-

dichloropyridin—4-yl)methanoyl]amino}phenyl)propionic acid



" (S)-3-[4-([2, 7] Napht hyri di n- 1-yl ami no) - phenyl ] - 2- { 3- [ 2- ( pi Heluly 2005
ridi ne-1-sul fonyl) phenyl]ureido}propiponic acid 5 [ (p}?e’
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(S)-2- [3- rﬁngnzenesuﬁ%ﬁ% ﬁ?&\e ?UI’EI do]R1 F424 (5[ LEE\R}ﬁtﬁﬁ)ﬂ’al %bn'Rlc',yl oxy) p

henyl ] pr opi ofm eneaemtpodiment of the invention,

(S)-3- u'r*% ;'g%?%bﬂhgrré Aldknfied L83 Mﬁfi l;ro%fs%%haﬂt%ntﬁ@rl peridine-" . 1-sul fony
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(S)-2-[3-(2- Benzenesl)?1l on°>;I%p¢?gﬁ|§/3 %?ned do] é f) ((O CO]%ra—OC%))r |a(?|d 1-yl oxy)

phenyl ] propi oni ¢ aci i) weempl |se§:tH3fand the ring containing A is 2,5 disu stltuted and

(S)-2-[3-(2-Benzenesuylf. e
20 phenyl ] propi oni c gé 'g ﬁé@? %4%2'@0%\%%%@ gyc]n%em%@rﬁrmy'tloélk@r@ yhoxy)
:'Qc/l gxy() {)Eelnyl ] - 2- { 3- [@kylpomperi di ne-1 -sul fonyl)phenyl] wureido}propionic
id methyl es
Napht hyri di n- 1! |ox?)%>ﬁ‘e‘4§é‘1’ﬁ ‘E@?ﬁdzwg‘ﬁfeﬁ%ﬁd IF 2% 91 31 ) phenyl |
ur ei do} pr opi eniq) aciwhen2be ring containing A is substituted by one or more subs’utuents

(9 2013 (g, Bz IRRy ded IS RNG A Fidy el e RO b -arey! 0x1) P

(S)-2- [3 egbB@ﬂZWHﬁ)R@wd ) - 3- met hyI urei do]-3-[4-([2,7] naphthyrid
I n-1- ony)phe 0|0|
(S)-2 §3 (2- Be yI p )/B?' Q ﬂh&’ is i?lth(%rtg? Oejmllfyé_a(nﬁl {—f?zR wherein R is a
5- di chl or ep¥¥; hdluﬁappcheawwahnmkwnmorﬂn arto ﬁ@ammmﬁbr)ﬁpr op| on| c acid net hyl
ester (S)-2- r%fe a%in Wé % é IGII?i Alis
5-di chl or opyri oF 20l 1 Pé?%%[%é t1°¥ %%/rbheny prop| T J’# 9
( Sé 2- { 3- [225 Gisubsthitedyihent 2yis oat aauwer)tpmqu Mﬁ@bwmﬁpoup&(@ér}org_ (4-{[1
egt er 535d| C%)-O ' Ql%rrhgstnpréfe%e& né%t?p%ﬁ?ﬂd ;?rEI%QS’l’Apr‘d%! WREQ R i@ NicH-2arditHaet hyl
(S)-22H3- [r%g(@,ﬁcdlmh@mbrm bixshmmhmmb) BB~ BdEIGRINRIumdtesrRIp RS- (4- {[ 1
(3,5 di QQ l;g'cra%? bly q’\y%roge% 2)”% gﬁl?lylrL&m BRREEPYAYIPE YN ONiSstafrefbrred '
compounds according to proviso A are those wherein A is not -CH- and/or the ring
containing A is not 2,5-disubstituted. It 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)OH 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 -CF3, 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, A and D,Band C,Band D, C
andD, A, BandC,A BandD,C,BandDorA,B,C and D.

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):
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(S)-3-(4-{[1-(3,5-Di chl oropyridi n-4-yl ) nmet hanoyl ] am no} phenyl )-2-{3-[2-(pi p
-_eridine-1 - sulfonyl)phenyl]thioureid%ipropionic acid and pharmaceutically
acceptabl e salts thereof. In one enbodiment of the invention, Rl, R2, R5,
L1, L2, W Z, Ra, Rb, Rc, 5 Rd, Re, and mare as defined above, wth the
_proviso that either: A i) when Al¥s and the ring containing Ais 2,5
di substituted, then L2 is not a dovallent ‘bond, -0- -N(Rc)-, -(OCO or
-0C(O)-; and ii) when ARid,:CH aNd tNe rC&PRéntaining Ais 2,5

disubstituted and L2 is - G®) > RSYyfmy¥iot be Cl_6al kyl, cycloal kyl or
cycl oal kyl -C1_ 10 4al kyl; lor B} Z ils aigroup -C(O ORd, wherein Rd is as
defined above; or - C whe rin¢y contaipdng A is substituted by one or

nmore substituents other(®Rblan L1-R1, said
same or different, are selected fragil Ra; L{tRﬁe moi ety RL-L1 is
ot her than al kyl and -CO2R wherein Ris a straight, branched or cyclic
alkyl of from1l to 7 carbon atons. Preferably, in proviso A above, when A
is -CH apfleidRd id dufinedababovengitithesexcepiorgihatiBd is peftWH©9€Ren L2 is not a

covalent bond, -0-, -N(Rc)-. .-( ng% '%? ; lan-adid ©) a-bakBeaiepeading
preferred grouggelydf%bﬁ'%\?ysboe %a 0\?3, %‘fhs?i_ag_?a—l- gnc? thgpgo.ri ng
cont ai ni ngnAnksnature o Rdbsdri exeaneple aabese URR)asdithipiy SAET) A RRIFSSUMher ei n

Rc is_preferably. hydrogen ar . RSte RiLEH eaahathBiyslr egeamol, Most
pr ef er?edhyﬁrBﬁBSuHH?na@gB‘?od'l n&%ag'cp?é§¥éto AN are those wher ei n A js, not
and/ or  t hgetfdHRBrofGan! @ikthiyNghds, tivxand aa mpesatue ofiftaredo°G fo jQO°G ke
preferred according to prqviso A that eith i i@R O is in
the 3, 4 ©Rs®-Q50a¢Id | IOyt iRaN (RCId SHON A5 ﬁﬁlugfdg\éﬁicoaa%%a%er, Zis

pr ef er abl ?éeﬁﬁ?ﬁé‘éﬁt%gﬁh tBdhpeft@kOH or -C(O) Ove. In proviso C above, the
substituent(s) on the ring cantainin her tdri6iNthe- L1- R1
are preferabl y Esters|Sdemia (1. YheEy 9’6@8%’%?#t<§’r@a&&{3%%d| %gr'ti ul'ar a

chl orilae, &F@%%ir@am%fﬂﬁmm(IIQOITDOUI’]dS according to proviso (D) are,
for exanple, useful” in the treatnent 30 ﬁnd prevention of inflammuatory,

bowel disease. In this enbodi ﬂfbhlt\/tfﬁ@ ounds of the invention nmay

tuent(s), which may be the.

fulfill some or all of the requirgnents Ato D above. Thus, in this
enbodi ment the conpounds of the =
[ 1 R5
L,”
(1D

or a salt thereof with a corresponding isocyanate wherein W is O or isothiocyanate
wherein W is S of formula (IV):
R1-L; N=C=W
L
®byp” " V)
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 suph as
dichloromethane, acetonitrile, toluene, dioxane, tetrahydrofuran, diethyl ether at a
temperature of from room temperature to 50°C.

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

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

corresponding amine (V):



invention can have requirenents A and B, A and C, A and D!9Bu?80%, B and
Db C and b, A, Band C A Band D, g Band Dor A B, Cand D 35 The
- present invention also provides processes for preparing a conpound of the
invention. Thus a conpound of Fornula | in which Zis a -COOH group nay be
obt ai ned by hydrol ysis of an esh f of forggia (11): 19 July 2005 21 R2 H
RI-L1 N NCOORd W (Rb)P (n) RS RE is defined as above with the
exception that Rd is not hydrogen. A&he ydrol ysis nay be performed using
either an acid or a base depending n Yhe nature of Rd, for exanple a base
such as lithium sodium or potasahé (Mydr oxi de in an aqueous organic
sol vent m xture such as net hanol hanol , tetrahydrofuran, diethyl ether,

di oxane ajufuATBRIR! HiRoferk! s%@ﬁebﬂthid}i?u@sgédb e peassacobf abhss

hydrol ysis 1 n an acid such as | uor oac %I c acid the reaction.is

per f or mecsush asdoethylarmies, a*!'%ﬁ%omﬁ%tf‘l‘;'?@"’@ﬁ S¢ P’P?LH'%?r?‘P’We e Reto is H may
be pr epa(rj&ga;tﬁ}f sB&%ﬁf éuQ:ﬂ é%fdnéd'@rom%gma%@r{eﬁéﬁﬁdwiu% @I’Bxaﬁe afieth@rethirae.g) | 1) :

H2N COOR a salt thereof with a espondl |soc anat e
wher eiSn \Wrian mmuswﬂhr%@ﬁh%@@n%w%fw%a%c %Wﬂﬁiga{] R>1/ L1
N=C=W A geaction may be carri ed out under standard
condi ti on%l.qp K"E éff%Qm d

reactl on. The reaction is preferably perforned
in an inert orBsterc oéo“ormmia giichansaltesnativelyr bererRBaied By deastion: Pf/é

t ol uene, gér%(s%ggdmg%H@Mf‘ofuran di ethyl ether at a

- R2
R1-L; NIH
T
VD)
(Rb)p

10  with isocyanates wherein W is O or isothiocyanates wherein W is S of formula (VID):

W=C=N COORd

%éj<

Ll’RS
The reaction between the amine (VI) and the isocyanate or isothiocyanate
(VIl) may be carried out in an inert organic solvent such as dichloromethane,
“acetonitrile, dioxane, tetrahydrofuran, toluene, e.g. at a temperature of from room
15 temperature to 130°C.
The isocyanate or isothiocyanate of formula (VI) 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 dichloromethane, tetrahydrofuran, dioxane at a
20 temperature of from 0°C to room temperature. Alternatively the isothiocyanate may
be prepared by reacting a corrésponding amine (lll) 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. -



tenperature of fromroomtenperature to 50C. Wen the i sod§ahhit2808r

i sothi ocyanate of formula (1V) is not,gommercially 20 available, these

. conpounds coul d be prepared by standard conditions treating the
correspondi ng arri ne (V): 19 July 2005 22 R1-L1 NH2 A a (Ro)p (V) with
triphosgene, §tﬁ/é[}ﬁ1es?é1959ﬁﬂﬂn@ta (i aRiyOBEEHepaied bjaeptzpent ehof a
base such as tr| et am ne, diisopropyl ethylam ne, sodi um bi carbonate e.g.
i n an i nesarresperging émm(\lflé)nt such as di chi oronet hane, tetrahydrofuran,

di oxane, diethyl ether, e.g. I';'“gr arbéofgdeous m xture of a hal ogenat ed

sol vent such as chl oroform e. terrperature of fromOC to 80C
Esters of formula (11) may alternatlvely be prepared by reaction of the
corresponding amine (VI): R2 Rl - A (Rb)p 10 with isocyanates
wherein Wis 0 or isothiocyanates wh Wis S of formula (VIl1): WC=N
COORd V RS (VII) L i The reaction betwekn thgam ne (VI) and the

i socyanate or isothiocyanate (VI maybe EArried out in an inert organic
sol vent such as dichi oronet hane, acetonitrile, dioxane, tetrahydrofuran,

t ol uene, tﬁmg thetcoﬁirhetspdiﬂitﬂm@tammae aVI)f inother poasenes Qfetﬁlpb@m?edmﬁ'oi%@ The

| socyanate. or isot |ocyan e, of.f II btai Feactin

a corr5esp hH@ i (‘ﬁr nyl FW“@%%%osaégne [ ph(l}gggntea%o?ﬁ&ngxmgﬁz I n '?he
presence @isoprdpyithyiamineABBL, isetioyl bicanbenatei . g.opsing phdnery praamoneolvemBu, e. g.

in an
such as dichloromethane, tetrahydrofuran, dioxane, diethyl ether, toluene, e.g. at a

temperature of from 0°C to 100°C.
Additionally, an amine of formula (VI) can also be derivatized to form a urea
10 by reaction of amine (VI) with 4-nitropheny! chloroformate in an inert solvent, such as
dichloromethane, at a temperature of from — 25°C to about 0°C. Treatment of the
resulting carbamate with an excess of a base, such as triethylamine, followed by
addition of amine (I11) provides the corresponding ester of formula (.
Alternatively, in another method for preparing ureas, an amine of formula (lII)

15 is added to a carbamyl chloride (IX):

I
R1-L; N Cl
AR
Qj T
(Rb)p )

in an inert organic solvent, such 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  corresponding amine (VI), wherein R2 is other than H, with triphosgene, 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 (VIII), wherein R2 is not H, could be prepared from
25  the corresponding amines of formula (V) and (lll) respectively by alkylation using the
corresponding halide, sulphonate, sulphate derivative, e.g. preferably in an inert
organic solvent such as toluene, dioxane, tétrahydfofuran, acefon'e, methyl isobutyl

ketone, dimethylformamide, e.g. and in the presence of a base such as triethylamine,



inert organic solvent such as dichioronethane, tetrahydrofl@daly,208Poxane at
a 20 tenperature of fromOC to roomtegpperature. Alternatively the

.1 sothiocyanate may be prepared by reacting a corresponding amne (I111)
with thiophosgene in the presence of a base such as sodium bi carbonate,

triethyl aﬁ[&{;&DH%gg finén Ijﬁlye%&\ssﬁhﬂw@oﬁﬁte s Glodient sh;aiumhd@,s cebahmr of orm
UI’

di oxane, an, e.g. at a tenperature of {;{ 2\
t enper at unyeroxide, &ugd.yat meape@mrmqf dopmfaopsigmpesaiugs o 110 E]o I"Qt 31 ) may be
prepar ed ggyétglgc%hg&no%f %rtop,gss %@{I? %%p&!&il' B9pRYInE&hé |dol'r)espd'ﬂ%MgC§Ba‘3yd§5 L2

with the " presence of trip hoz)ge
di phosgergnd 5 tblorcnmtloéegerfer oexatm|©or$9ﬂlum i triagatesyRorelvgride h o8 o SOELA as

triethylamne 2PT AP ldichifEindRaRk C addatsmat eetﬂagt?l usi ng
an inert (E}'raﬁgh?ré’gg%l en?' asﬁ%)ﬁbé @h agrBoFrcet hane, Tetr ahydr of ur a

di oxane, miethahyl, trehétbyiprthafbuete, lnehg pregenge of amasidamitees BECTSEBM 6%9'1 0 100C.
Addi ti onal |

an ne of f \Y ivatized to form a
urea 10 %%/g?eé'&@ccf aotemgﬁ{aﬁ%r%ﬁf& 'JO%JHﬁ%n] gtarﬁg}gﬂgr?gﬁﬁ chloroformate in an
inert solvent, Afikgs @srom@lua:meanarcehmte;onaneranaﬂlrerapele@tmqa@l@befqb@we 25C to
about OC. Treat ment_ of the p&wgsultlng &g{ ﬁ“ t( .an excess -of a base,
such as tPY Bdvgliomehibe cpEesRoRARg fUITe dYAHYSR 'S anie (111) provides the

correspondi ng ester of forrmula (I1). Altepnatively, in another nethod for
preparing ureas, an am ne of f {nf_la (1 II%H{;lS is added to a carbanyl
chloride (IX): R2 R1-L, N-C1 Tl &X) in an inert organic
sol vent, such as dichl oronet hane, @cetagnitrite, tetrahydofuran, e.g. at a
tenperat ure of fromroomtenperatu tag) 70 Car banyl chlorides of formula
(1X) may be obtained by reactingi)pe~"20 respondi ng am ne (VI), wherein
R2 islbther than H, with triphosgene, diphosgene

for example by catalytic hydrogenation using hydrogen in the 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 chloride, e.g.
The nitro derivatives of formula (X) are either commercially available 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—Ly |I+
Rc \O~
-0 Rb (X1)
wherein Xa is —CO- or -SO.-, can be prepared:
Hal—Xa (|)|+
N -
O
Rb (X1

by reaction of the corresponding haloderivative (Xil) with the corresponding amine of

formula (XIil):



or phosgene in the presence of a base such as triethyl am mg July 2005

. diisopropylethylamne, DBU, e.g. in gg i nert organic solvent such as
~.di chl oronet hane, tetrahydrofuran or i oxane at a tenperature of fromOCto
80C. Ami nes of formula (VI) and (M 11), wherein R2 is not H could be
prepared from 25 the correspondi ngr@m nes of forrmula (V) and (I111)
respectively by al kylation using the \gcoprrespondi ng halide, sul phonate,
sul phate derivative, e.g. preferably jh an inert organic solvent such as
t ol uene, dioxane, tetrahydrofuran, Bcetone, nethyl isobutyl ketone,

di met hyl f ormam de, e.g. and in the pre@%ch of a base such as

triethyl am ne, 2005 propyl et hyl am ne, DBU, potassium

car bonatew B ﬁ?ﬂéjjg‘\é&? a%deéréescﬁprﬁ%ghydrom de, e.g. at a tenperature of
from room t enpetigtrea@iohomap®e. ca’khbderdwthyvsibydard candiioos ifore theisk \tyea iobn
process could be_used oy P

bor ohydr i ‘gactigngr T Bﬁéﬁ%‘ﬁméﬁcﬂr%#y ¥ B r@xybgpﬁl}%p%—gsﬁsgc&gggﬁﬂ%@ as
Cyanotsoroalmbﬁdﬁﬁethaﬁe apﬁﬂlneertétrslwdmfaeardnnmherpnaselhrzen@f aacb@ﬁ@n%mhe@ﬁanol ,

th [, t t.h t hof .
gcegg gr y,”e&\lﬂr,;%“'“ 58'5%’8%':’3 '8? Eﬂﬁln‘%’é‘r@} u(r:p(;%t%s @roirah?éogygm t errper ature

to 80C. @ﬁd@fe%oamewe»am;mfmﬁ e°@ed 5a@merci al |y avail abl e coul d be
obt ai ned y reduc

ion of the corre dln nltode \Syveof forrula
(X): 0 Ri-L, Atternativelpcompoyngs)qf F ae')éﬁ??ﬁ\cé’%ﬂf 2a 596' 2 & WPIP3Y %atl on
using hydgQamByity stdifeiard Emsoéy @Jamﬂfﬂlustrﬁt&inabu%fsterfoﬂformmwmb eanDaéI adi um
on charcoa Ranéy- N (r) sol vent such geagap%b thanol hyI

acet at(e, tré@tﬁdwtﬂ'r%ﬁtﬂﬁaéﬁﬁ’ S%Ut{?” ofr aOpReR ’E%tl ap such

as, tin, dMentd éafﬁétutéte &&ﬁd@{h%%%ﬁ%gpoddhéma@mae of an aC| d such as 15
hydrochl oric acid, amoni um chl ori de, he nitro Stﬁl‘l vgtl ves g& formul a

(X) are eit her Additiorallyi @nmgoWauqfé?@rr@U'ar' qgmteneg%@ Beohn Waigh
pr epar ed é @pggg%@ ?trﬁégﬁbé‘gbt%kﬁrﬂyaétﬁn&é‘x‘d BSRUITENSARSHIAG Y coBEsPORSIAGS t O
or t ration of

t hose use the known conpounds. Thus in an Exanpl e,
a conpounditrijé dﬁuvatwe af FOXfIIL)la (XIN):
o
RI1-L, N CN
AT N\[( Y
=
Rb)p V)

R5
L,y

15 _ :

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

dlmethylformamlde toluene, xylene, tetrahydrofuran, eg 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)SO.Rd 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):
o _.0O

NIR7

H\/\

rTl 'Rd
Re
(XV)



NLI Il+ Rc\ 20 NO Rb (XlI) wherein Xa is -CO or -SQ02-19 a2
prepared: Hal-Xa O Il+ N1 ORo (Xbk) by reaction of the corresponding
~hal oderivative (XIl) with the corresponding amne of fornmula (X111): 19
July 2005 25 RL NH Rc (XIll1) wherein RL and Rc are as defined above.

'rrgl St rea%hér}ﬁmr?@d'aﬁtf%fﬂré b@dem;ﬂd ébbvstmmdaaf cdmenitidhaliconglingaontiiiesse t ype of

acti ons e reaction is prefer er in_an t I t

such as 5 di cm'ﬁr‘iﬂ\"@l'%rfé?gWr Sl i YR é/all e??r%’f/n%%of"ﬁmgn\,’va?ﬁrr‘?‘%@r‘%ﬁgfmgln(s:g \(;]e na

Bgfgoﬁ;tchregge,ggl et g%lhgm' ag,d dd;ars@@rnqaysl et hBDa’m neeagBBU pipenzbtriezol-pot assi um
e, Sodium r oxj de, erat ur 50C

Al t er nat |ﬂ@*ﬁfls(@'mﬂ§&ﬁml§°w0m‘mﬂ+“& hexefﬁ: ﬁpwaé dd%‘@) 'E?ﬁ gldfa % nay be

:32& ?rL ety ?é&lﬁﬂ&'@sr cheipidibyi Rag- ofE’é&a‘y‘W}i{e Otﬂncydléhﬂsdldiéibbd]imld@r(Dem) en-(ef

can be 10 t ted with d f
RSN TR SR OIS S e et MR
cor r espongi g E&ﬁﬂrﬁ{;ypr&%f&s Sedi dd NQWdlraxysgéumﬁwwg -Bfdrbabetitdridzol  an

i sosthey Ko ey e iare b Eaitate the epimIan dBoctin, T e SRR s pRany
fomula (XLfAduce lﬂ ré%]:tn"r& aly A5k Forraala (), wherein Rd is H, with the coupling
10  reagent and the sulfonamide of formula (XV) in an inert organic solvent such as
dichloromethane, chloroforrﬁ, acetonitrile, tetrahydrofuran, dimethylformamide, e.g. in
the presence of a base such as triethylamine, diisopropylethylamine, e.g. at
temperature of from 0°C to room temperature
Alternatively, acids of Formula (11), wherein Rd is H, can be converted into 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-methylmorpholine,
" sodium hydride, sodium hydroxide in a solvent such as dichioromethane,
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

R N
A
©/
Rb)p X

p
(XVI)

T

/

<
3

=(
7
gzo
Z\
O
&

R5

F .
\

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 aprbtic organic solvents sﬂch 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 treating an orgahic halide of formula RdX where X is a halo group with

30  an organic base such as butyllithium.



(Ro)p CXM R5 L2~ 15 with sodium azide or tributyltinazi de July 2005 nert
organi ¢ solvent such as dinethylfor n‘%n de, toluene, xylene,
tetrahydrofuran, e.g. in the presencef’in some cases, of an acid such as
ammoni um chl oride, e.g. at a terrperature of fromroom tenperature to 140C
20 Nitriles of fo (Xl r primary
am de by net hoW?'WE%%m \%Er&gl) C%ngé ee&fé’c?%gi& W%Ea Ct%%c('?rﬁr?%?%gh}ggm i Ann.
Soc.  Chigeid Hofoanaraum, (\ﬂraa?él)w Rals, H%rith I‘Ehteﬁmmdérr@thmlﬁﬁlba methadsvaf ch Z i s
a -C(ONRe) sosz wherein Rd and Re are as defined above, can be
prepared qu Vﬁb"%fp Sfarboxylic acid of 25 Formmula (11), wherein Rd is H,
with an sul f0r@6h66urdﬁd>f\/fatm6ﬂe lod whichmW s § XON gOupOnaybR! peerafed @M Xv) 19
July 2005 26 wherejin $d and Ee are>§\§| defi ned above, under conventi onal
coupl Bng thesaTesRANSING tHouE A IRMUIR B ¥hetion is typical Iy conducted using
wel | -known coupling reagents su@p aspcarbodiim des, BOP reagent

(benzotriazol -1- yl oxy IEEILS(dI met Ryl amIno) phosphoni um hexaf | uor ophosphonat e)
di
TXW

and the like. Suitable J\/clzude by way of exanpl e,
di cycl ohexi | carbodii m de
di et hyl am nopr opyl ) - 3- et

cay bodi gm dezx and the |ike. Additionally,

well known coupling p such as N-hydl Xysucci ni m de,
1- hydr oxybenzotri azol e i may Bd to cilitate the
coupling reaction. This reactio typi cal ducted by reacting an

acid of _Forrrula (1), wherein Rd is H wth the coupling 10 reagent and the
sul f onam %at%:lonr qt}ﬂ éNélﬁ\zl)m'tﬁ'e ReskABE b Qéﬂﬂiﬂ!t;(‘ag%ﬁﬂsVﬁféh SBUsHibahimides.
A Moo

di chl oro orm ac tonltrl r ahydr of ur an

di net hyl f Suitesbié darbodurgldes rincludes b{/maasdn@@rreﬁle A exirarposiimids @Ch% am ne,
di i soprop th m.n r OTHO ERIBATIETr at ur e.
Al ternati iéﬁ? 'X%@V'ag"?%%"?%@“) ?Fthy%:?ﬁ?ﬁﬁ@}dé g[%) Eﬁ@%‘a?‘%an be colnver ted
into EN  &&riedi duthid iathe dneutsionganie tsebgst, k pestn asedickloromgthane. shieddM:oupl ed

:Mnt P hg FS)lrJ l@fgegﬂel ll%ﬁegqutﬁr?fgiﬂ \éﬁ infthy IR H el 8Y. in tHal fes&REL Abdse suepduct ed

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 Rc is as described above, may be prepared from the corresponding carbodiimide of
formula (XVHI):
RI1-L;

N=C=N Z
@/ ~
(Rb)p

(XVIII)

F;
\
6

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 cdrresponding
urea or thiourea derivatives by methods known per se, e.g. R. Appel, et al. Chem.
Ber. (1971), 104, 1335.
Intermediates of formula (lil) are known compounds or may be prepared from
known starting materials by methods well known in the literature (WO 98/58902, 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 |, intermediate compounds at any stage may contain protecting groups to



base, by way of exanple, triethylamine, diisopropylethylartPrely 290m

et hyl nor phol i ne, sodi um hydride, sodh@gm hydroxide in a solvent such as

di chl oronet hane, tetrahydrofuran, dioxane, water, at tenperature of from
0OC to 100C. 20 Compounds of formula I in which Zis a -C(ORd group,

wherein Rd ' '
ami de of RFSﬁlﬁﬁhﬁﬁ"c&at&e@e‘gﬂgpq"\/@'d Wer@%e%@&aﬂrﬁ%rfw{e rdéﬁ@'ttbrﬁlﬂdésdfbb?({/ ?? Ty/pe

" RS L2 Swiht protectiog ggmtmataea pidech gat regavRd 4 %PP@R'ﬂﬁa?tag?seQU')éf%
or ganol i t U‘L;SIS afg$ arhﬁ) gfoqrﬁgfkalaRp%/g?(tﬁg c@hi‘strfe@%%@:h"pﬁ’bt‘écﬂm@r@&d l s as

defi ned ai¥® sol vents reaction are aprot I c_organic
sol vent s dapedteatordi aze Iwell destribed in the Prmﬁﬁr(fﬁflﬁanPbeTéN @reenandLy CMper at ur e

of frgl | t\éﬁ&ﬁ“?gé@% FBBB&% By anlgnmﬁfgttgsisgn%% Weagant SeHd, IR, Third

or gan re elthe rcially available or they can be
pr epar ed B&tlmtﬂ%d)s weII known in the art. For exanple, RdLi ca% be

prepared by tr an or n e r | al o
group with 30 %g%?nfj%s' ase0 é’g%ﬁ% ﬁ'tJi [&tﬁ%m&iﬁélgh?u% %%15?&027

Vi nreb tg@mm tﬂ%méy(vé)srammeﬁﬁomtbpazoe‘dsmgndtr@upmqﬁ@0( pRANBMEESYHINMI ng
acid of for eRﬁ(gerel gcé%q"é §$Te§/gl\;l,gbslg-n?ﬁ1ﬁgpﬁég h&hngtfgyleggﬁqﬁg by

methodsoi“s ormula | in which Wis a
NCN gra)updlﬁﬁtyérétﬁnéﬁoewweﬂvésr erp. SBlts hraaawuerwgpme@btgretaﬁtl@upéa axtur ofru| a

(_ X Rgnant»oﬁleré' & Porntala fb‘eﬁ PradeRAA&, 4\ dppropikte chiral compound, e.g. a

chiral base. The diastereomers may then be separated by any convenient means, for
example by crystallisation and the desired ehantiomer recovered, e.g.-by treatment
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
Liquid Chromatography.

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 Formula | can be converted by methods known per se into
20 pharmaceutically acceptable salts, preferably acid addition salts by treatment with
organic or inorganic acids such as fumaric, tartaric, citric, succinic or hydrochloric
acid. Also compounds of Formula 1 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
75 acid or alkali addition salts so formed may be interchanged with suitable

pharmaceutically acceptable counterions using processes known per se.



- L2"" by reaction with CNNH2 in the presence of coupling d8entys2088ch as
carbodiimdes. Suitable carbodiimdes include, by way of exanple,

di cycl oh#0 02ex7p3di | m de ( DCC) , PCT/EP02/00331

1- (3-di net hyl am nopr opyl ) - 3-et hyl car28di i m de (EDC) and the |ike. The
reaction is 10 carried out in an inert organic solvent, such as

di chl or onphiisolédicaradtionm acetonitrile, tetrahydrofuran,

di ret hyl formam de, €. g. 1n the presence of a base such as triethylam ne,
di i sopropyl ethylamne, e.g. at tenperature of fromOC to room tenperature.
Addi tionally, m@gé\dmwnn&%gulpaowdesra Methed foltieaiting BisBEjecdfiad wiper ei n

15 Rc is as described above, prepared fromthe correspondin

car bodi i rﬁaéthspglﬁb?qmltléanmt'?'e tmﬁm!'omwantﬂgvnlﬁm pakand/onadB7) L2/
RS ands ann@ghing glp.cﬁowmﬁr%ewc!?ﬁm.stémgr@ meReuts,éctaén th?ffebﬂ}%d a?yﬁggﬁof%s' ng

met hods known p 9 Yamano
2299. 20 CHPRAMIN ofi the dnvsnlienrona ahqmﬂcemt)ca&mcmtah*@palﬁ élapre@fomm@ as

corr esponﬁbr&e éffraeeoabo&rku eufrf(%aané&gnbxaﬁ 'tlYéaﬁ?tﬁﬁfa@ﬁfr@%@'% BB foP the €. 9-

R Appel, et . I ntermedrates of ftormul a
(rer) ar e"‘kﬁi@\ﬁ/ﬁt @bﬁmﬁyﬂd@,@'@ﬁ‘ oeagition Sp$@p§b'@cpffhemﬁ inaTev@RY ot areventigdriwt eri al s

by net hod e (WD 98/58902, WO 25 99/10312, WO
9%/ 10313, éﬁéﬂﬁég%@f %l%g%ﬁ@%@ﬁﬁ%n any of the heregoi ng gener al
description of Thdse of ghill freffiesarbdrecnaiipowanel of thie pabwiogital cbndiiimisausen:ﬁtiate'e
rocect 1 amdidrfeTeta MRt BRSPS niRF one”
descri bedfor e&mblepc@dﬁ@usrsgxsge@bpstoaamelgchied tﬂymhmneistm&ﬂw ata am)mﬁah@et e
stages dur .the - nt hesi s, of ounds o he chem stries
of “such. pibPdeREn IR HPRUIREE TRLRET SBPTE og B R0 AR Mor  ar
(for exanﬁ&tﬁolo%céﬂcoﬁiﬂlﬁms@ét@pﬁbl@!d\/éméhomto‘h gaﬁ’fﬁtﬁ@ hfbogyoups in Organic
Synt hesi s"; Jo Wley and Sons, |Inc Thir Edition, 1999).

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 microtiter 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 controls containing no test

compound, with a Cytofluor 2300 fluorescence measurement system.

30 RPMI 8866 cell adhesion to mouse MAdJCAM-1 (¢4B7 binding assay) -

- Recombinant mouse MAJCAM-1 was coated on a 96-well plate overnight.
Unbound MAdCAM-1 was washed away and plates were blocked with 0,5 % BSA.
Cells were labelled with BCECF-AM and added to ligand-coated wells. Test
compounds were added to the wells followed by RPMI 8866 and the adhesion assay

35 was performed for'45 min at room temperature. Following incubation, the wells were

emptied and washed. Inhibition of binding was measured by the quantity of



Where it is desired to obtain a.particular enantionmer of d9clolyptddd of
Formula | this nay be produced fromthe correspondi ng m xture of
enantionmers using a suitable conventiqggal procedure for resolving
enantiomers. Thus for exanple, 10 diastereoneric derivatives, e.g. salts,
may be produced by reaction of a mixture of . enanti oners of Fornula | e.g.

a racemat guorafbRB BORHLRH ahe GBIl %r ggéﬁ’%mfhe Gafbusd coﬁ&‘nrtr%lx?rp 2F thhe

di astereonmers nay then be separated by any conveni ent neans
by cryst aFPTBaNbEsavril ashier geatrale gortaamg tariast cempowrk dyithea §ytdfivort 2388t ment

wi th an aﬁu&eé&nk@‘?néd%ﬂ&?&ﬁnzélg e the diastereoner is a salt. In another

resol ution 15 process a racenate of Forrmula | may be separated using chiral
H gh Performance Li qU| d Chromat ography. Alternatively, if deS| red, a

partl cul ar ena e ai ned by usin pr e chiral
it er nbdrat o | GoBREEhes BY e Bh BE ety PR S AN B G Epathadnr
Formul a | agsays hnelcmonoem ethebyoripiunad Hf Kh‘@@ﬁarﬂ@fes&?ptté] ad2fEs, values of 1
phar maceutM‘cal |y acce&t able salts, preferably acid ition salts by

‘treat ment i 87 BsiyunMesoprafererdy spmeoRdsds éhLﬁ:hUﬁgﬂtf wwarﬁtim disateyed i1Cso

citric, SV@QésﬂbPoéMwhM@thh'dﬁE'o‘Fboﬁﬁ%t‘Qheﬁﬁﬁé&a&%@%‘%g@ds of Formula | in
whi ch there is the presence of an acidic group nmy be converted |nto

~pharnmacol ogi cal |y acceptable salts by reaction with an alkali netal.

“hydr oxj de such igm I a The 25
acid or al kal |T§%Ijﬂ%tgglo§ hs s@c&??‘r}e S%(% 4iaﬁer cﬁg &gegn Fra/gﬁﬁabl e
phar maceul §&aMr 9. &ct%ptgaQHeZ@oiﬁnﬂérR&r@ @@l BY 44, G0 53e56, l«amowno pex4,9e8, 19
July 2005112@1924%%%621?&6%'3%%/ Q9331 29 Pharmacol ogi cal action The

‘present invéntion also provides & nethod for treati'ng a subject afflicted:
with a pathol dgedalowinmBikamples Saec &t vblies trothar@Bil asasysoseldy 160hageni sm of

a4pl and/ P i {egridns oppr ni to e subj ect
an effecti \lgﬁarzr%uzr)% ﬁ 5% éoﬁgox\ﬂd&of"g %@ égnggn%jra? gr?él %I%é?néé:gn {2al ly
acceptabl &,9Hl, 82t ae.re@fas &8, 68 90,82, Sthes,ue 1oL, a0g.ommound, ofo,the, iswention
in the mapyf u i O the treatnent of a pathol ogical - '
.condi ti on{%ﬁuggép{ﬁbqé“ﬁﬁg‘@ nﬁf#% 4& or prevented by antagoni sm of
‘a4f 31 and/ or aﬂl(ésﬂ:llowtnggﬁxampleslﬁaﬁﬁmt%e velues ki ltthe 6 4B Bssk tbedweergd hvawar e .
- of the p og ond n usceptible to anerlioration by antagonlsm"
~of a4dpl a?ﬂﬁ]DL 9‘ 2373{?4{6 Z‘ﬁ 7%5%@ ch conditions include, for exanple,. L
~condi tions SUSTIRPlolIBkifg EXaAipRls AT CQVakks @rdme%%fﬂa%&éy%rbé?&eén 'fﬁwghdam' R
20 100 nM: 62, 64, 66, 68, 70,-88, 106. '

The following Examples have led valdes in the a4B7 below'100 nM: '8'2',"83, 90-.

| The ability of the compounds of Formula | to antagomze the actions ofa4[31
 and/or a4[37 integrins make-them useful for inhibiting cell (e g. Ieukocyte) adhesuon |
' '_25 processes, mcludlng cell activation, migration, proliferation and dl_fferentlatlon, thus
preventing or reQersing the symptoms of immune or inflammatory disorders and of
other pathological conditions known to be mediated by the binding of a4f31 a_hd/or a"4'B_7.
fo their various reSp_ective ligands. The subject in need of treatment is typicallly a. =
mammal, in particular a human | |
130 Preferably, said pathological condition, disease or disorder is selected from .
multiple s_c!erosis,'ésthma-, allergic’ rhinitis, allergic conjunctivitis, inflammatory lung -
diseases, rheumatoid arthritis, polydermatomyositis, septic arthritis, type I-diabetes, _
. ordan transplantation rejectidn restenosis, autologous bone marrow transplahtation -
mﬂammatory sequelae of viral infections, atopic dermatms myocardltls inflammatory

35 bowel disease including ulceratlve colitis and Chron’s disease, certain types of .toxic



a4 anti body. The conpounds of the invention can therefore 19juls2eda o

anel i orate any pathological condition susceptible to anelioration by an
anti-a4 ay®dHesdy2 15 The fol |l owi ng assays denonstrat e therattrvidog3nf the
conpounds. U937 cell adhesion to hwan VCAM 1 (ad4pl bi ndi ng assay)

Reconbi nant human sol uble VCAM1 (R&D Systens Ltd., UK) at 2g/m in 20 PBS

was i mmobihd ZRtm@ehaEcahtnephfi®s, Meoktadti idermal ﬁyﬁésemmyn%s\a’% 1 tyasr Washed
away and VCAM 1. coated plates were blocked with bovine serum al bum n (BSA)

2,5 % inTSEs3S 2 ’%I?C"?’%f‘r?f‘%ﬁ?fépré’i i§FleeMigL 937 cell's were labelled with
5- car boxyf | uore&e:ma@nm@hea@fedrawyla(c%cGFEPfé}apémn@Hd@é oﬁ@cs:ﬂfasmd qutmﬂwufaei I's to

the wells. Test conpounds were added to- the wells followed U-937 cells

and the aWife® G?Hra%sﬁwooa@ the Medinch theopevesty of the cgnditien tqtemtmwgand

I ncubay i oRith the paeiclisr ‘66&190@@6! eomaiiel | WAg e thoutend éanﬁm@ﬁa% PR Was
nmeasured by the guantlt of fluorescence bound to the plate for each of

the vari o¥Y@6RYEIREA thenree. seight 3pd resppdImef theyindjvidual &%t'eﬂbr'n gengrabthe

cont ai ni Ngai0ddsBShnge REMAHIMthe Wakde & frorh abbutod 0@BRHY !
measur enen:talwog/sterr?g RPM e66 EE:lee ad%es%otomr%ous%%&wp f k4937

bi ndi ng a8sdyyve! é@émmwa'nﬁcﬁ@am&ﬁwng WRabeub bR M@ rpes Kip- am mostp| ate

over ni ght prerdaRio andioMIGINel ka8 @hﬁ%myd&esl Oh HetSt %ﬁJ@e& with
0,5 % BSA pre ?s Wgre ’Igg% Igevg sN\? : CF- AM and addedh‘%\?ﬁ gand-coat ed -

wel | s10 Teﬁ?cesé@'bfﬁ%u%go%@ﬁé oytsifiedhess 't"HE? inspme cBses-owed by RPM 8866 and
t he adhesi on aggay,igpie\RRtdds Jd?ﬁnﬁﬁﬁlatfdhr é)?bg‘eﬂnpi’é &’Brbﬁﬁiﬂﬁraa&%ﬁnal

Fol | owi ng i ncubation, the wells were vvashed hi bition of
bi ndi ng wasPesially arsimasy Withangeffastive 90§ﬁge1cg§ ajeAmpornd ®f thep presertriaerdiaee bound

to the pl gbeedafipi@rdl, @btal, M6piddT hpbieaP BBt rp@trh&%?y Qxfaséle&t)d theJike , as
well as for controls containing no test conpound, W't Cyt of I uor 2300

f I uor escehe ceplaxas cRBFATEs JaMEMInaideo fahirind droshes; h@SFPQW'ém | SuSRgeRieRS | y

have h@Osaaatkd.h%scadguregecraé%Jo.ﬁmn&fléé%sosésaﬁﬁmﬁelnﬁé ow 10 p.M The conpounds
of the Exanples typically had | val ues of M and bel ow, Mbst preferred

conpounds of tAeot %fr?sé’ﬁt:y?fn‘@érﬂf?iﬂﬁ“ mvgmoawewﬁ%ehawce@@abﬁorbmwnsoo nM
in one or habkidf at Recadaesi A %S.ﬁvesmo.looﬁ %egm%aewtmhﬁse@wm ehaye 1C50.

val ues in the a4(31 assa%s bet ween 19, 24, 25,
26, . 27, %f8%9*\0%d'”9'x 2dnethed Oislﬁea"s'ent %Jsem@"e Areent jpupntion My alsps 118,

120, 126, inléi¥e phdPractdifcal compositions which comprise any compound of the invention,
20 or a pharmaceutically acceptable 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)
(pharméceutically acceptable excipients) that make up the carrier, as well as any
product which resuilts, directly or indirectly, from combination, complexation or

25  aggregation 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 pharmaceuticaily acceptable non-toxic bases or acids including inorganic bases or
acids and organic bases or acids.

The 'comp'ositions include -compositions suitable for oral, rectal, topical,
parenteral (including subcutaneous, intramuscular, and intravenous), ocular
(opthalmic), pulmonary (aerosol inhalation), 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



~ npaturé of e seveti

The follow ng Exanpl es have 1 C50 values in the a4(31. assdysubel®8% 100 nMm
2, 20, 21, 22, 23, 32, 36, 38, 40, 42, 44, 48, 54, 58, 62, 64,.66, 68, 70,
72, 74, 76, 77, 79, 15 80, 81, 82, 835, 84, 85, 86, 88, 90, 92, 94, 96, 98,
102, 103, 105, 106, 110, 116, 122, 124, 1.28, 130, 134, 136, 140, 144,
146, 147. The follow ng Exanples have |1C50 values in the a4(37 assays
bet ween 1QnbkniéMte dredbntddin 3t dbhgeMbim Gad pléélarea-tfbg dcngldeH‘é.%ﬂ%@mhgs have
| C50 values in the a4(37 assays between 1 Mand 20 100 nM 62, 64, 66, 68,
70, 88, IMewnThéhe 3yt PorliaigiaExanpl es have |1 C50 val ues in the a4R7 bel ow 100
nM 82, 83, 9Gn o tdea@lel WleodfindMls GPIRAHMRioATcaR i goni ze
~the actions of 35{31. “and/ or&%ﬁ%ﬁﬁi ﬁt_egr i'ns n%ﬁ C-a. ?{hegén%nﬁ%}é %%9#%?%&98
i nhi bi ti riggredient ipantgnate edkidyteayitmad ipbainearetica cadies seenrdingdd udnvegtioe |
activati ] j ' J a £ tLaf | . nting
o 1 over o g e R e omRk AL ke sh e CribPRER R e Ry oIS 1,
pat hol ogidsaEndioadntthe frsmkefauaparetidredenirgid doreatinppistraborbiengli nepl of parddtdal and/ or
a437 to [ VA e [ ' " ' ' d_ of .treatnment
st ypi cdFFing Syt 5P Bt WepBSos TS 16 9iP hegdl, RBR Lo -
pat hol ogiwakl pomiatédical diesearay de dngloyehrsuch aselfaceeundle owatermuglydopl e
scl er osi s, ic rhinitd . roic- janctivitis, inflammatory
ing i SseTEONER, Blofd fodnlt, Broselvanly Bhiia SBRMSHAS Ll g 8™
ar t hriot i xf oraipiquid mepdretiess, sudn ganfot ezarspkasispensinns, ejliecs aod soluti@st enosi s, .
‘aut ol ogo ne r spLantat i ~1,nf.] ammat or uel ae of viral _
i nfecti o;,%?%? 0564:35 e\rlgrtr%{(:ﬁ?sls:s?l?gr%%cgﬁ)%??wéé@ﬁ'?%%% 'or%§u S'b%ﬁﬁgwagﬁgsease
i ncl udi ngagehtse hubticards clohddérs sdiaintegtitingregentt sehihe, likean ttee wasefesrabbolidoxi ¢ 19
July 200 057242 P P02/ 00331 3 i_mmine-has ephrjtis,
cont act éer}%a?t fp%rcﬁeaﬁssifﬁéﬁan%é,p%ogﬁe%ic;a p g\ggsrrggw gr;@ %s?v Etgi-tg? sqﬁ_d Or_a?
at her osclpemsatoranbeiog medfeakd iehdim dquid heepagtivrisu diecafisgrod phgit asdd of or
t her apeut ¢ . . of onpaund of _For nmul WK f._course, vary wth the
BTl e Ebelrarr o ohe s e =GRSl R vl
parti cul dormconpbichdcask detid miaambcatidali dgriere udre abfvicadiyi ernslbyed. i1Ddesiet, Wi | |
al so var ordi ' ' S . the individual
patient. X?tﬁgtééﬁlgrg ,C‘S%ﬁéewag"lgﬁ?rd\g% L%%%ﬁgg@{aﬁégé)\ﬁ %lsﬁ']:'ﬁﬁ%'r_ange of from
about 0. 001 ndupceions fdQerenfeqsenjdogon baywanwkegarteddfona sotabiesdajts,pyiedrer abl y
0.01 ng t ; K t rahl y. N kg, in
single ornq%ﬁ\e?géerdggasg%st%%%é% ﬁ%ﬁcn)g%e@r% ahgrﬁ'g{1 e']ﬁgy ﬁq%y&égd%& % Jp@rcl&n fide .
o 20 aqueous media or other appropriate parenteral injection fluid. . R o B

- For administration by inhalation, the compounds of the present inv_entioh aré
conveniently delivered in .the forrﬁ of an aerosol spray presentation from pressurized . -
- packs of nebul_isers.'The compounds may also be delivered as powders, which may be |
formulated and the powder composition may be inhaled with the aid of an insufflation N
25 pdwder inhaler device. The preferred delivery systems for inhalation are metered dose
inhalation (MDI{) aerosol, which maly be formulated as a suspension or sdlutio_n of
.compound of Formula | in su'itable propellants,.such as fluorocarbons or hydrocarbohs
and dry powder inhalation (D.Pl) aeroéol, which may be formulated as a dry powder of a
cdmpound of Formula | with or without additional excipients. | '
30 “Suitable topical formulations of a 'compound of the invention include
transdermal devices, aerosols, creams, ointments, lotioné, dusting powdérs,'_and- the .
like.



10 necessary to use dosages outside these limts in some dfs®¥ 2083y
suitable route of adm nistration may be enployed for providing a mamml,
especially a human, with an effective dpsage of a conpound of the present
invention. For exanple, oral, rectal, topical, parenteral, ocular,

pul nonary, nasal, and the |like may be enpl oyed. Dosage forns include

- tablets, exesmsEs di spersions, suspensions, 15 solutions, capsul es, _
creams, ointnents, aerosols, and the |ike: Another aspect of the present
i nvention provides pharmaceutical conpositions conprising a a conpound of

t he invention, Tp& santaeﬁmm@tdoﬁebbydﬁ@m@t@@rmoﬁadﬁd oftierifRfmeAgEOTel Naly,
t he net hod of treatnent or of present invention may also involve

phar naceut‘?‘?:g]er?fﬁr?ﬁ%gluﬁr s %tih‘é ﬁo'@&ﬁ‘?ﬂ Feamalgy: B6eEGnTr eBFratt'ﬁ@ Exaplesi on,

20 or @ plRepReesd tabl)y wakhet aRligitead tcddeasrand invdhtod Bram, \egnposi ti on”
as in pharnaceutical conposition, is intended to enconpas$ a product

conprising the active ingredient(s), and the inert I ngredi ent (s)

(phar maceut | calij K aREFRIAPLG: RESHRIRE! SPeclhabeBHEEoBY B G@afn%h%emgﬁ wel |
as any product which results, directly or indirectl gl from conbi nati on,
m

conpl exat PP GROMHAGpessameish Low Besplitinn MaSSn%@ee:tr@f Hev¢rgdeedilehosa or
from di sspfd&hbed 78D AREs %e&mneetepus,ﬁ@egl NAERAL Solrts wAFS eE - agl éfsn;,(j be

phar maceut i cal COprOSI tions of gr esent I nvénti on enconpass an
conpos? t i BArFeIENSS P HetiaePAEls- Jbﬁqs [peptegrapihie sepa@tionvereaekidinednaingact i ve

i ngr edi ens(v@atersamop;g@feﬁagwé;séa%wa%9%9&@%% w&m&%% 3.9 hﬂ@easgjrﬁﬁs' on -

"“pharmaceutical |y acCeptable salts" réfers’to salts prepared rom
phar maceuf P HI0DYE abexpvabfamirorcd (ki mhoeynegia 42148 mlh@md;matﬁg (1Gasy r@t—im c

- bases or A@Cén@%,%méa%qawfﬁn ﬁén@roa%gsmefﬁgﬁoHQU@%B LthQ %r‘ﬂﬁ’#]

conp05|t|ons sui tabl e for ora rect al parenteral (inc |ng
subcut ane®¥is(B)i 'ﬁttlﬁ&)hﬁgwu@%rto el of Bt'ﬂa&@e@tﬁh@)‘d tBeuHamin. (bt $h ref &, The

pul MORAT Y rcBEfiBi20bn RRABANEOR ko HiedBilvad Tt SHARbLA et A0 BUORY AL nost

7

35 suitable route in any given case W epend on nat ure and severlty
of the comlinacens velemegvas ealt Bibdaradraychidieatngiamrseve rrheesaed ay210 nm:
‘ingredient. They may be 19 July 2005 32 conveniently presented inunit
dosage fogghg g%@ﬁéga ed by any of the nethodswell- known in the art of _
_phar macy g use, the conpounds of the invention can be conbi ned

as the acts)wse[4- (p_regoeﬂlmmbehfbylﬁkhmmbleemlmewyenmetdao@oamr AGGeUhbGRY
carrier ac%ordlng to conventional 5 pharnaceuti cal conpoundlng technlques. 3
The ca}rlﬁﬁ ®hay take a wide variety of forns . o

To a stlrred solution .of triphosgene (0.24 g. 0.83 mmol) in dlchloromethane (10 mi) at
0°C was slowly added a selutlon of (S)-2-amino-3-[4-(2,6- dichlorobenzoylamino)-
phenylilpropionic acid methyl ester hydrochleride (1 g, 2..43. mmol) and triethylamine
(0.24 g, 243 mmol). The résulting 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 miXture was |
* stired at 0°C for an additional 30 min. After 3 h stirring at room temperature, the
.solvent was removed under reduced pressure without external heating. The resuiting |
- crude was treated with ethyl acetate and the solid was filtered off. The filtrated solvent
~was removed under reduced.pressure and the resulting cfud_e oil (0.9 g, 90%) was

30 used in the next reaction without further purification.



dependi ng on the formof preparation desired for adninistd8WpyR2008. g.,. oral
or parenteral (including intravenous). In preparing the conpositions for -
oral dosage form any of the wusual phggmaceutical nedia may be enpl oyed,
such as, for exanple, .water; glycols, oils, alcohols, flavouring agents,
preservatives, coloring agents and the like in the case to of oral liquid
preparatipngppgyghoasg for exanple, suspensions, elixirs and solutions; or
carriers-such as starches, sugars, mcrocrystalline cellulose, diluents,
granul at i Ag*miRgaMcy clohepyt- Uefﬂ?@‘y't!ﬂﬁélé?%l”fod‘iaﬁi'ﬁ?egr ating agents and the

l'i ke in the acapeaflsditah omkluehewrﬁ&ﬁp@m.r%n@ SUGhs dSmoif PRI s%f)wa@ders -

capsules and tablets, with'the solid oral " preparations e| ng erred
over the #4aqg %Iowlwea;ﬁ@f’@tz oifrsberBeogsidionyf chidngier(1d8se i) adinihairsaatiahi on,

{abl ot aAflaGRNGM SR EPLAISH! 1d RRATRHSRNATLAPSHUS, g?rg.gggg%gypg,hé.n?;of

in which case maceutical carriers are o
desired, WBab&m@edrmyﬂebeedmati @dedsyresarmqtﬂ)arcmcbaqmemure cxmtalmmaqyemuéd with

Sol ubl - <o CRERAR el Wy e B PR S 18k BALUSE (AR o AR ah e be

~ di ssol ved(%nmpyamgenedi royer sﬁ&uaqaelpbmterrﬁde asowrenowmer reamweepmdai eere@Nt er al

i njecti onprfl rg angr adm n| sirat |(15’)eyn \E}Qrg tion, co ounds of the

present invention dr e Bilig &y \fvﬂst?ii'as dn 't eBAde B ol

spr ayior enenogeriacad r thm mesmmr mfzedatap/ac ksnanint ImemzineyN(S Tﬂ'@ea@%pwglds may -

al so be. red h ma teda he powder
conposi t|%ﬁl‘}¥é§ ﬂ?%thc% Qﬁ ﬁi ﬁm@ﬁ@ Ay %8 g’r?n?ﬁvﬁﬁf 1”24??*8& L@ger Eﬁ?&ﬂéﬁ’d

i nhal er deressee tdhieldpr péllow exiddelsd\we69%syst ens for i nhal ation are netered
‘dose inhalati | )o@ h a a suspenS|on or
sol uti on of iﬂ%@%@ %6) ? gﬁ&mwg ZI% m?'é gﬁ%lﬁﬁ m& gﬁ" talfDs3-P4 fontds -
f1 uor.ocarhedss, @H)hy.do ¢eapkpns3s @hdgrlr y powder inhal ation (DPI ) aerosol, _
“whi ch _my be forrrul ated as a dry powder of a conpound of Formula I. vvlth ar

wi t holit .addi tional exci pients. .30. Suitable topical fornulations of a
'corrpound IBREPJQRAITmNrﬁI on incl ude transder mal devi ces, aerosols, creams, -

ol ntrrents Ot @th%lﬂe vxgers and the Ilike. 19 July 2005 33

. EXAMPLES 2¥HB®d Wtefﬂegg O TRFEY@MIEunds of the invention and of the |

inter n‘edlﬁ‘teetﬂlef@mpdumé (b 13ergeisBYa measi dokaisdd ad edrcmm Isctua tfavh bpetitige Bxanpl es, .

i ncl udin ar at i reparations’ h -do not Ilmt--_ ’

e Se ophESPRER DB Uy b i St kit Rudenel Ped ARG

Spectava viere recorded on a Varian Gem ni -
S(DMSO d6) 7.40 (d, 1H) 735 (t 1H) 682 (d, 1H) 6.64 (1, 1H), 2.90 (m, 4H)

- 1.43 (m, 6H). :

-.PREPARATION 4
.2_5 -Methyl[2 (plpendme 1-su|f0ny|)phenyl]am|ne . _ _ _
' _A mixture of compound from' prepara_tlo_n 3 (0.5 g, 2.08 mmol)', dimethyl sulphéte (0.31.'- -
g, 2.49 mmdl). and potassium carbonate (4.16 g, 4.16 mmol) in acetone (4 ml)'- was
heated under reflux overight. The solvent _Was r.emcjved under reduced pressure and
~ the crude mixture was partitioned bet_weeh wéter and ethyl' acetate. The organic layer
30 was dried over sodium 'sulphate and the solvents removed under reduced pressure.
The crude was purified by flash chromatography (hexanes:ethyl acetate, 1:1) to yield
the title compound (0.26 g, 50%) as'é' yellow solid. - | _ i .
_ § (DMSO-d6): 7.42 (d, 2H), 6.75 (m, 2H), 6.26 (m, 1H), 3.05 (m, 4H), 2.81 (d,
3H), 1.50 (m, 6H). ‘ i S



2000 (300 MHz) spectroneter. Low Resol ution Mass Spectra (131J2'5Y%99?e
recorded on a M cromass ZMD mass spectroneter using ESI. Melting points
were recorded using a 10 Perkin Elmer PSC 7 apparatus. The chromat ographic
separations were obtained using a Waters 2690 system equi pped with a
Symretry. C18 (2.1 x 10 mm 3.5 nM colum. The nobile phase was formc
~acid (0. 4BREPARAMUNIE a (0 115 m) and water (1000 m).. (A and formc
acid (0.4 nljis% ammlrl;lia (0. ., et hanol (500 -m) and acetonitrile (500
m) (B): (&Penzaneyu ?%Y\‘Pb%!'?i“@@%adﬁ““B in 20 min, and then.4 mn. with 95%

of . B. ThﬁlelﬁltfeeQQHipbbma(tO@ﬂ 4.1 BRodyelvusepotainadi Bk est yar&w i&5id S1rBinn 2. The
flowrate was 0.4 m/m The injection volume was 5 pl. D ode array

chr omat og?%nwfenﬂpm&@ae tfo'@WShrﬁhe PRIPARRTIGGHUE  as - described in

- (S) - 3- 4- frépSabbghl or obenzoyl am no) phenyl ] - 2-i socyanat epr opi oni ¢ acid
methyl 20 ester To a stirred solution of tri phosgene (0.24 g, 0.83 mmol)
in dichlor orret%élh’@spi@ﬁ)mﬁ%atd 200 W88 (d] o, y7 -8l dred 3H).sb#Rt(i, oitd)pB.75 (m,
(S)-2-am aH? éig@@gﬂ_gbenzoyl anmi no) - phenyl ] propionic acid met hyl
ester hy rochl orlde 1 mmol ) and triethylamne (0.24 g, 2.43
mol ). The resultlng m xture,was stirred at OC for 15 nin. Then, 25 -
triethyl a,ghgp ¢ 4.86 mvl) was added.at OC and the reaction mxture -
was- stirre for an additional 30 min. After .3 h stirring at room '
' terrpekOatulémmhéV-cE@bhexul Nmsethﬂbenmdnuinder reduced pressure w t hout

exter na! dfb%@ﬁ.uh?rg of y}ﬁt dgb%?’?wlfﬁ%”fjg Ir( V‘aaﬁ ﬂIllf]SIZ rf glcmotrcpmgth%%% é1a &ﬁ)dat e and

t he soli 't er

reduced pa'CEEQLmrepmsd fohe s’(mdl$alwtg>ncofudya:lmelxyl(r(ktmjlzgnmeo%oeaag 63mas)ed |n
t he next. .
PREPARATI t&éﬁgﬁw& t']'ﬁp yel oblg)?(]dlé? enz Fr_\gsdj %ﬁém'wﬂ%e an

stirred sbcthhdmommthn‘neqyohk))laemmnaﬁbryi amtr[e°c( Qh& fedrtioh mfmmre) wa# aD(dezdjtcﬂe (8

m dd at .0C 2-ni.tragb | f hI d
ot ) Bond HER, BaB tnte e Ao SV et Rt oS et kit ure
and ‘st rrc&dwlmmemqmbtandﬂnasrmdrw:m npjroamldmvadmondqersddeﬁma@@top.a@wre and

the crud obta e dllute vmth tate and washed with
hydr ochl g(r ?qcrélél o 1|Q)on ')\M;@e 5 an'\(/:vaf‘)éer %((Mﬁgg pang f@”ﬁ?r)traé?fg dried
over sodlleEsubmrmJepre'Eberesm vymrd N\,aﬁclcnrmmivlédnemydamtre@la_nzedudqor(essuge and .

. the resulgj, e 0 1. 40 soLved.d n. et hanol and to
hydrogena%e th%rv%} userde'gghecréexé Ou* @’trt?‘(%r B 8390 of Raney-Ni (r). The

~ cat al3pst Avegution of the crude N—cyclohexyl N—m_ethyl -2-nitrobenzamide (1.05 g, 4 mmol) and a
' catalytic émount of Raney-Ni® in methanol (25 ml) was stirred overnight undér_.-
hydrogen at room temperature. The catalyst was removed by filtration and the filtrate |
wés concentrated under reducéd pressure. The resulting crude was dissdlv_ed in.
dichloromethane and washed with saturated aqﬁeous sodium bicarbonate. The-organi.c o
25 layer was dried (MgSQ,) and the solvents .rémoved under reduced pressure to give =
| (0.89 g, 96%) of the title compound as a whlte salid. ' |
6(CDCI3) 7.11 (m, 2H), 6.64 (m,_ 2H), 2.89 (s, 3H), 1.80-0.90 (m, 11H).
PREPA-RATION 7 :

30 N-CyclohexyI-N—methyI-2-methylaminobenzémide _ .

' A 'mixtur_e of N—cyclohéxyl.—N—methylamine -(0.'17 g, 0.62 mmol) and 1-methyl-1H-
benzo[d][1,3]oxaziné-2,47di6r_1e (0.25, 0.56 mmoal) in dioxane (7.5 mi) was heated- at
100°C overnight. The solvent was removed under reduced pressure and the crude

~material was purified by flash chromatography (hexanes:ethy! acetate, 1:1) to yiéid the

35 title compound (0.28 g, 97%) as an orange solid.



removed by filtration through Celite(r) and the solvent wdg JPidfCRated -
under reduced pressure to yield a yellow solid (0.80 g, 60%. S (DVSO d6):
7.45 (d, 1 H., 7.26 (t, 1 H, 6.82 (djz1 H, 6.60 (t, 1 H, 3.64 (m 1 H),
2.68 (s, 3H), 1.70 (m 2H), 1.38 (m 8H). 1.5 PREPARATION 3 .
2- (Pi peridine-1-sul fonyl)phenylam ne The title conpound (0.59 g, 58% was
obtained as a by@mrigpldsh f om, pV@ngdﬁl-q')ﬁG%ddZQH 4.90 (bs, 1H),2.92 (5..3H

t “des at)&?dln

ni t robenzenesul fonyl chl ori de fol | owi ng e sa oced re a :
prepar at i &30 (m01HY), 280((ENBO, dSp:to 7.0, dOHL H) , 7 35 (t, 1 H), 6. 82 (d, 1 -
H, 6.64 (t, 1 H, 2.90 (m 4H), 1.43 (m 6H). PREPARATION 4 25

Met hyl [ 2- (pi peri di ne-1-sul fonyl ) phenyl Jam ne A m xture of conpound from
prepar at i SIREPABATIQN 82. 08 mol ), di met hyl sul phate (0.31 g, 2.49 mnol).
and pot.as 4 ) in acetone (4 m) was heated
under Fef ?zlu %5@%8?39‘%1 Jsﬁlf?%ﬁ}h]eﬁ Lgyrﬁg)remved under reduced pressure and
t he crude Tiextitle e compopat t (2t1 onedOtet waen obimirexd arsd etayite aedt atrem MNae
organic | : ) ate and the sol vent renoved

" under redﬁegéyl%@gcsa\é@’r%eﬁd ﬁﬁm%%g’gz 9ult'§)n¥)l Cﬂ‘fg@do'l%\iw@q SHE 85?&? yeashy
(hexanes: eebyribedcrtreparafiori p. to yield the title corrpound (0 26 0, 0% as

305 (m ary. 2 GURYIGEe o 26 (e Bldoce Bt vl St Sl Arabme on

5 (2-1Benzenexnss {ranyHphizenwyds) sy hyl ami ne  The title corrpound (0.07 g, -32% -
was obtained as a yellow solid from 2- benzenesul fonyl phenyl am ne f-ol | owi ng.
t he same procedure as described in 5 preparation 4. 5 (DVsO-d6): 7.98 (d,

2H), 7. 80 PREPARATION'965 (m 3H), 7.42 (t, 1 H, 6.75 (m 2H), 6.34 (m 1.
H, 2.80 g1d(2 ErmnobenzenesuIfonyl)plperamne 1-carboxyl|c acid tert butyl ester © -
The title compound (2 g, 82%) was obtained as a white solid from plperaz_ine-1-
15 carboxylic acid tert-butyi ester and 2-nitrobenzenesulfonyl chloride following the same
procedure as described in Preparation 2 |
5 (DMSO-d6): 7.34 (m, 2H), 680 (@, 1H), 6.58 (t, 1H), 6.04 (bs 2H) 329(

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

- 20 PREPARATION 10 ' _
4-(2- Methylaminobenzenesulfonyl)piperazine 1-carbo$<y|ic acid 'te.l"t-.butyl .es'te.r S
The title compound (0.24 g, 20%) was obtained as ‘a white solid from compound of tne
Preparation 9 following the same procedure as described in Preparation 4. _
5 (DMSO-d6): 7.44 (m, 2H), 6.72 (m, 2H), 6.24 (m, 1H-), 3.39 (m, 4H),.2.92_ (m
25 - 4H), 2.80 (d; 3H), 1.30 (5, QH). : . '

PREPARATION 11 |
(2- Benzylphenyl)methylamme _
~The title compound (0.15 g, 28%) was obtained as a white solid from 2- benzylamme
30 following the same procedure as described in Preparation 4.
5 (DMSO-d6): 7.18 (m, 6H), 6.58 (d, 1H), 6.44 (m, 2H), 5.04 (m, 1H), 3.74 (s,
2H), 2.65 (d, 3H). | S -



PREPARATI ON 6 10 2- Ami no- N-cycl ohexyl - N- et hyl benzamni de A 1§olult 2% of

2-ni trobenzoyl chloride (1.0 g, 5.4 mmol) in dichloronmethane (1 nl) was
added 'dropwi se to. a stirred solution;of cyclohexyl methylam ne (0.068 g,

6. mol)," triethylamne. (1.12 m, 8 mol) and a catal ytic anount of

4-di meth.yl am nopyridine in dichloromethane (4 m) at 0 C. After 1 h-at O
C, the reaREpmlaw{;e was allowed to 15 warmto roomtenperature and
stirred overnight. The reaction m xture was diluted with. dichloronethane
‘and washeff- Ceorct'ﬂhwgbﬂ%mtbylr%pmﬂyéprmmnbewwqe sodi um hydr oxi de 2N (10 m )

and bri neTlﬁé—QtléTt&mpamﬁi |eI C{L)aw)&&r o%%egrdseéjyéIWﬁ%l)dz ly {\R%g g)tgr%

under reduced pressure N- cycl ohexyl
(1.05 g, MedvRmiRgt a%s%@@@hﬂﬂr‘ﬂ b&f@ohﬁit?»]@t@mevﬁ ﬂhmne ffollawieg  ther |sfameat| on.

20 ‘A spl U doBEHRE N- net hyl - 2-ni trobenzam de (1.05 g,
4. mol ) aéld a cgt%g%;t&f%&gpm%n%s ?Bﬁaney Ni (r) in nmethanol (25 m) was .

sti rreg gver n: YHPMSeHds): 73 todidh 695 (o)t érgderat Uie 5. %engaﬁgly%a' (-,WSS
renmove r t r ncent er reduce
pressure. goioe UIZtQ‘nhglggr(ﬁ )ngtsbéi E%H\V?\qaoqc&” ﬁﬁ @%b ‘hane and washed -

with saturated aqueous sodi um bi carbonate. The organic. 25 layer was dried

(MySH4) s renoved under reduced pressure to give (0.89 g,
969 of ?ﬁgEFR Z'%c)}geng)und as a white solid. 6(CDC13): 7.11 (m 2H), 6.64

(m. BH), Nz:mor(agyu-am)cycm:p&mwmem)(um.nbj,-NeanethﬁBEMHeO\l 7 30

N Cycl oh th th nob am de A ture :

N oyel onal i TR FEb A oS g B R SRR 55 4 Y allty sEdtem-cxcippexyi-
benzo[ d] [rmef&]/lanalze aed 2; Glydtbgbdsm/lrﬁ@thﬂﬂ,H Beﬁﬁ)[dm‘DB]bxhﬂnéUZOﬁ@EBﬁe ofiowing theWas
heat ed at %{er ni venh@nw?s renmoved ‘under reduced pressure

and the- camaee " %Flaﬁ%]e\?/ﬁébe&dﬂf TR
acetate, 1:1) & (DMBekgb)t h@o @51Hu 17I0© (@or’rp@ues164((91 28495, 1%7(%@ 79, @rgso(ﬁﬁmge

PR T 0 G HEE SR YU AR

_1 oo (m 1 OH. PREPARATIO\I 8 5

0 2-(4- Met 1- sulfonyl)phenyl amne The title corrpound (2 1 g,
- 80% V\/asty%%’lgﬁﬁ‘g%%@qﬁ white solid from N nethyl pi perazi ne and _

- 2-ni troberm:gnmb(f/bwhemylmrpdmﬁmhrldwnagnﬁdm@ sane pr Ocedure as _' _
| The title cornbound (1.g, 67%) was obtained as a yellow solid from N-eyclohexyl N- '
20 methylamme and 1- Pentyl -1H-benzo(d][1,3]oxazine-2,4-dione followmg the same.
' procedure as described in Preparation 7. : : _
Ke (DMSO-dB)_. 7.20 (t, 1H), 6.95 (d 1H) 6.60 (m, 2H), 5. 00 (s, 1H), 3.05 (m 1,
2H), 2.80 (s, 3H),. 1.65 (m, 10H), 1.30 (m, 4H), 1.10 (m 2H) 0.90 (m 3H)

25 PREPARATION 15. o .
' ,N-Cyclohexy|-2-(cyclohex_ylmethylami'no)-N-methylbenzamide : .
~ The title compound (0.3 g, 67%) was obtained' as a orange solid from N-cyc!ehexyl N— |
| methylamine and 1- Cyclohexylmethyl 1H-benzo[d](1,3]oxazine- 2 4- dlone followmg the
same procedure as described in Preparation 7. o ' .
30 3 (DMSO -d6): 7.18 (t, 1H) 6.94 (d, 1H), 6.58 (m, 2H), 5.20 (m, 1H), 3.04 (m;
2H), 2. 84 (m 2H) 2. 80 (s,-3H), 1.64 (m, 12H), 1.14 (m, 8H). '

i ash chromat ogr aphy (hexanes: et hyI' '



described in Preparation 2. 6 (DMBO-d6): 7.38 (m 2H), 6.848 July2008), 6.64
(t, 1H), 6.04 (bs, 2H), 2.94 (m 10 4H), 2.36 (m 4H), 2.14 (s, 3H).
PREPARATI ON 9 4- ( 2- Ami nobenzenesul fonytg) pi per azi ne- 1-carboxylic acid
tent-butyl ester The title conmpound (2°g, 82.% was obtained as a white
solid from pi perazine-1- 15 carboxylic acid tert-butyl ester and

2-ni trobepgepRRUTIONYs Chl oride following the same procedure as described
in Preparation 2. 6 (DVMSO-d6): 7.34 (m 2H), 6.80.(d, 1H), 6.58 (t, 1H),
6.04 (bs, Z@ﬂ)tzylam@oﬂmc!qngylz\l mtl(merma)mde 30 (s, 9H) 20 PREPARATI ON 10

4- (2- Met I C,, aci rt but yl
ester T%He?me: gﬁ}ﬁong@?&( %O%Q\Héﬁgg}?ﬁ%h %%o%t\@?l%% fr'Og' /V/vﬁ}mtkgj é%'rr d from
conpound '@ﬁthwﬁmmépr%’phrhBeozylgFﬁh@Inkoiwﬂ[hg axbeing&ve dipnec édliowigashaleserd bed i n
Preparatr ) 2H) 6.72 (m 2H), 6.24 (m 1H), 3.39
@B%Eg&”(gag Q%%%’%? n r@%a'? 0507 130 (s, 9H). PREPARATI ON 11

(2 Be\r/t;qyl phen?ﬂ ODt?B@ydlarrEm (mTre tVttBe(t ;:mr;pawmd(d( Q#}—QSG 838 (38%H) V\g%qm ai ned-
as a whitg,sol.i m enz 0.fo n tesarreproceureas
doscr i bed 9&“26%& cZ?Pr %’(a%fgég %ﬁg %‘%% m.&gH8 (d, 1H), 6.44
(m. 2H), 504 (m 1 H, 374(5 2H), 2.65 (d, 3H) 19 July 2005 37
PREPARATI N- | ghexyl - N-nmet hyl - 2-pro pyl am nobenzam de The title
conpound %%Rﬁ %@ﬁ was obtained as a yellow solid from N-cycl ohexyl -
met hyloan neyengedtdiespitbnibhbeyiaainkl [ 1, 3] oxazi ne- 2, 4 di one fol I ow ng the .
sarre 5p (:Ieduref as described in Prggaratron 7. 6 (DVBO- d6): 20 (t, 1

, 6.95 ‘{80“‘10'115’ Cyéoéénkyh{“eicaprsa”eé 9 mEH el ig t‘doah(YHtofurﬁrlr)(“f ) \9es (m
2H) 2. 8added dadwisd tH8 stiffed EOtdlion &f RBH((M 1424 4.29 prete i tettdhydroftREPORATI ON
13 10. N C%cl ohexyl - 2- (cycl o(gr opy! met hyl am no) - N- net hyl benzam de The ti tI e
conpound T abe’ (g Altes 6P Mids 2bhiiherivties of yerarswbsarenf (o No¢yonohexy! -

tetrhydrofuran (4 ml) was added and the reaction mixture was allowed to stir at room

15 temperature for an addrtronal 5 h. The reaction mixture was poured into’ a saturated
solution of NH,CI, 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-cyclopentylsquany(-Z-nitrobenzene (0.79 g, 100%) that was .used in the next
‘step without further purification. ' | .

20 A solution of the crude 1-cyclobentylsulfanyl—2-nitrobenzene (0.79 g, 3.54 mmol) and
._magnesium monoperoxiftalate in a mixture of CH,Cl, (41 ml) and MeOH (8 ml) was
_stirred overnight at room temperature The solvent was removed under reduced

pressure and the resulting crude was dissolved in CH,Cl, (100 ml) and whased with
sodium blcarbonate saturated solutron (10 ml) and brine (10 mi). The organic layer was
25 dried (MgSQ,) and the solvents revaed under reduced pressure_. The crude material
was purified by flash chromatography (hexanes:diethyl ether, 1:1) to yield 1-
cyclopentanesuifonyl-2-nitrobenzene (0.66 g, 80%) as a white solid.. | ' '

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

30 g, 10.34 mmol) in EtOH (10 mi) was heated under reflux for 2 h. The solvent was

removed under reduced pressure and the resulting crude was dissoclved in AcOEt (100
'ml) and washed with sodium hydroxide'2N (30 mi) and brine (10 mi). The organic layer
was dried (MgSQO,) and the solvents removed under reduced pressure to grve the title
compound (0.38 g, 66%) as a white solid. :

) (DMSO_—dG). 7.42(d, 1H), 7.36 (t, 1H), 6.82 (d, 1H), 6.64 (t, 1H), 3.72 (m., 1H),
1.90 (m, 4H), 1.60 (m, 4H). | o

(W3}
w



met hyl ami ne and 1- Cycl opropyl met hyl - 1H benzo[d] [ 1, 3] oxazi r8-JajyR0db6one

. following the. sane procedure as described i.n Preparation 7. 6 (DVBO d6):
7.20 (t, * H, 7.00 (d, 1 H, 6.64 (m_2H, 510 (m 1 H, 2.95 (m 15
3H), 2.80 (s, 3H), 1.70 (m 8H), 1.15 (%n 3H), 0.44 (m 2H), 0.18 (m 2H)..
- PREPARATI ON 14 N- Cycl ohexyl - N- net hyl - 2- pent yl am nobenzam de The title =
conmpound (1 g, 67% was obtained as a yellow.solid from N cycl ohexyl-N 20
met hyl ami ne and 1-Pentyl -1 H benzo[d][1, 3] oxazi ne-2,4-di one foll ow ng the
sanme procBRBPARASIANS® i bed in Preparation 7. .6 (DVMSO-d6): 7.20 (t, 1H),

6.95 (d, 1 3.05 (m 2H), 2.80 (s, 3H), 1.65
(m 10H), %FQ M‘f?’%{"ézﬁ%”e@%mcla?p%'a"d 80 (m 3H). 25 PREPARATI ON 15
N- Cycl oheﬂyﬂ -tme( oqmdmheixyd me@ hpb#Yyi wey -dstdimdddsbanaite dlid Themt dektlbetyl
corrpou;nd % r@ & toal ned oﬁ a or%nge solid from N-cycl ohexyl -
met hyl ani 8rcgﬁ ng @ (@FBWQ PPRBEHYI CLOMMBelZ ot ATt 10" SFR3AES | Fre d25uUbeY dhe
fol | ow ngPrceIperatlearm procedure as descrl bed in Prepar ati on 7 30 6 H)
(DVBO-d6) ;7. , . 3.04
(m  2H), 2. 845 WS%G 52@0("132(’* 3ﬁ+)74 ﬂ éld @r?é itzlii)‘*) §1§4b§rr¥H)8|41)18 ®e July
2005 38 QE)EPARATI ON 16 2-Benzyl am no- N-cycl ohexyl - N- et hyl benzanmi de The .
~title conpound (0.35 g, 82% was obtained as a white solid from
N-cycl-ohexyl -N- net hyl am ne and 1-Benzyl - 1H benzo[ d] [ 1, 3] oxazi ne- 2, 4- di one
fol | oyy ngppprmn?ONagpr ocedure as described in Preparation 7. 5. (DI\/SO de): -
7.32 (m 5H), H, 7.00 (d, 1H), 6.58 (m 2H), 5.74 (m .1H), 4.34
(d, 2H), (§)§2°"P|'ﬁ° 11&5-<3*2yemp[(156;lnmthyr1dl922 “flemippjphenylprqnipnizH) . acid -
PREPARATI ,Qélthly,Yeg@r% @/&Jm&e@é anesul f onyl phenyl am ne A sol ution of

cycl opent nmer cap tane (0.3 3.54 mmol) in tetrahydrofuran (4 m). was
added dr o%vﬁog’é'o'ﬂ cPfaﬁ%13r(ﬂrﬁealn@@fnwi)&tedqu&wcer@omwa@mawrmommc)d methyl

et AL 0. b, i eloatbuhinest byt 19185, 07 0o,
‘and t Re r@é‘-‘@?f%%%'ﬂﬁ@ the snathocholers M dHawes etal., PoMar: 16herenp®idat@iBes) or - an
addi ti onadndiBoprbpfehgRRINOM. H YLHBE miRS) REUORA(1 A Nete FRLILANGE: reflux
- for 3 h. The solvent was removed under reduced pressure and the resuiting crude was
punfed by flash chromatography (CHZCIZ AcOEt, 1:1) to..yield (S)-2 _tert-. o
Butoxycarbonylamlno 3-{4-(3-cyano[1,6]naphthyridin-2- ylammo)phenyl]proplomc aeid:
20  methyl ester (0. 12 g, 34%) as a yellow solid.
(S) 2- tert-ButoxycarbonyIamlno-3 -(4-(3- cyano[1 6]naphthynd|n 2- .
ylammo)phenyl]propmmc acid methyl ester (0.12 g) was disolved in dloxane (2 ml) and
treated with saturated solution of hydrogen chloride in dioxane (2 ml) for 2 h at room .
temperature. The solvent was removed under reduced pressure to yield the title
25 - compound (0.1 g, 96%) as a white solid. ' .
& (DMSO- d6) 9.92 (bs, 1H) 9.29 (s 1H), 9.16 (s, 1H) 8. 62 (d, 1H) 8.56 (m N
2H), 7.8_0 (d, 2H), 7.62 (d, 1H), 7.26 (d, 2H), 4.38 (m, 1H), 3.75 (s, 3H), 3.15 (m, 2H). L

PREPARATION 20 _ S
30 (S)-3-(4-Aminophenyl) -2- [3 {2- benzenesulfonylphenyl)ure!do] propionic  acid
methyl ester _ |
A mixture of 2-benzenesulfonylphenylamine'(1.88 g, 8.04 mmol) and diphasgene (0.48
-ml, 4.02 mmol) in dioxane (25 ml) was heated at 60 °C for 16h. The-solvent. was
removed under reduced pressure. A solution of the crude isocyanate. (8.04 mrr'\'rol)' in-
'35 dichloromethane (14 mi) was slowly added to a solution of (S)-4- nltrophenylalanlne
methyl ester hydrochloride (2.31 g, 8.84 mmol) and tnethylamme (3.7 mi, 26.52 mmol)

in dichloromethane (14 mi) and the resuilting reaction mixture was stirred at room -



sol ution of NH4CI, extracted with ethyl acetate (100 m) afdua2l98d Wi th
brine (10 m). The organic layer was dried (MySO4) and concentrated under
reduced pressure to yield 1-cyclopenty)sulfanyl-2-nitrobenzene (0.79 g,
10099 that was.used in.the next - step without further purification. 20 A
solution of the crude 1-cycl opentyl sul fanyl-2-nitrobenzene (0.79 g, 3.54

1) and ) and
mol ) an temﬁ@@tﬂ%b%@ﬁﬂqﬂ@ﬁ@%ﬁ%ﬁ%l%?‘e WQS@IIL%&%%I&'TIO% %\e\(/(é}é? mv2>a an

MeOH (8 was stirred overnight at roomtenperature

r enoved uﬁ wapler wily hydroesiegs éc’ﬂr?d}‘ 350 sYlIseiuneted rAgyecymNadCes ¢B weéd i n
CHzCl Z (18 a4 wheas z;ém,g Lon (10
m). and( bfrs}fmned)blrg]@Ct1 @lq W]é grr%;laﬁeq%yer \%\/a%?[eggmg fﬁr?%%ﬂtﬁ@é‘dmer (
sol vents Fe&H6 d’”%ﬁ%!éar "Q é‘tﬁhﬂ:é %i%@sﬁ?@eﬂwfoﬁvmﬂeﬂM@do]a} -(4-nirephmnyl)f i ed

by flagh di |
Oyl opont SRR S ARAN | e R0es gl 0 8“48‘ RESSGg i the ek KB i riney
( DVBO- d6) Purdication. m 2H) 4.14 (m 1 . 1.92 (m 4H) 1.62 (m 4H) .. A

| ut f 1- d
a2 (54 30° {EOERTE @230”1**)0@”&@4%69??%6%) resit B o g e,
h. The sofvérid. 2id)s 7. 18hoNHdS.GAder1H)ed 82 ¢ah, PHESSTF &, 3AY 3.b@( rhegql)ldtl 2% cggde _
d e
ny ana: onSlb o fene izt ke AR e QSRR rrcimane
sol veit s methylesteni (8t gr édacerdolp)nrestsnan@ 70 ny)j wes hhgrogebdted is eiEderdsshct0. 38
,. 669 li,d 6.82
? d 1 A ,gfsag:i\%ﬂ'{tlc ir%&)xrlxt %,f %%neiy r#l'q:?t gtilygow??n(re@ﬂygg fygétrz(tmg-. t@F‘BUH?"lQ |
July 2005Ce|3%mm|\@m 1S am.aatyatdmbprmaae ‘Ressuké OTHY );ﬂlderb/rbm ne
The titl 959 d from 3
ter6t Ibut §\|V rg?rrsgr%@%fcj)g %nélcg%orf]? 89%41{?& ﬂafflé’ngvsarsﬁf’%‘m%wa? %tega%%‘eﬁ%cedure
as descriNadCDn (3Rre¢)amlatThmnorb§mc8afd3I\>m dfgd (Mg238,) and 2bhcerfraled (iber 1H),

i no-5 eSS vEinn e G hBhn Gt o) ket TOIRIGTOM ¢ ati - et hyl

ester hydrochla)(mMSOAd@oBu;tﬂ @n1Hf, 8.01 (d, 1H), 7.88 (m, 3H), 7.76 (d, 1H), 761 (m,
(S)-3-(4-fyg 9%heny§r?) LN (R FBug%yga&Q)orgyJ an BH?rOQs'a Wi S 8Ch g 1 1?—’«); o

3.58 (s, 3H), 2.73 (m, 2H).

20 PREPARATION 21 |
(S)-2-[3-(2- Benzenesulfonylphenyl)ureldo] 3-(4- hydroxyphenyl) propionic acid -
methyl ester ' o
A selqtion 'of 2-behzenesulfonylphenyl isocyanate (600 -mg, 2.31 mmol, prepared es'_
. deecribed in Preparation 20) in dichloromethane (4 mi) was slowly added to a selution - .
25 . of L-tyrosine methyl' ester hydroc_hloride'(589_ mg, 2.54 mmoal) and triethylamine (0.64 |
- mi, 4.62 mmol) in dichloromethane (4 ml) and the resulting reaction mixture was stirred
- at room'tem_perature- overnight. The reaction mixture was diluted with dichloromethane'
(50 ml) and washed with hydrochloric acid 1N (2 x 20 ml), saturated aqueous NaHCO,
(2 x 20 ml) and brine (1 x 20 ml). The organic layer was dried (MgSO4) and |
30  concentrated under reduced pressure to yield the tltle compound (930 mg, 89%) as a -
viscous oil. _ :
3 (CDCI3): 8.78 (s, 1H), 8.08 (d, 1H), 7.98_(d,- 1H), 7.82 (d, 2H), 7.45 (m, 4H),
7154, 1H) 6.98 (d, 2H) 6.70 (d, 2H), 5.43 (d, 1H), 4.77 (m, 1H), 3.78 (s, 3H), 3.02 (nﬁ.,
2H). ' "



ester (0.25 g, 0.84 mmol ), 2-chloro[1, 6] napht hyri di ne- 3- c4Poli20Ppl e (0. 15
g, 0.77 mol) 15 (prepared according to the nethod of EE M Hawes et al.,
J. Med. Chem 1973,16, 849) and diisopropylethylanmne (0.11 g, 0.84 mol)
in EtOH (1 mM) were heated under reflut! for 3 h. The solvent was renoved
under reduced pressure and the resulting crude was purified by flash
chromat ography (CH2Cl 2: AcOEt, 1:1) to yield (S)-2-.tert-

But oxycarBBE TH9N322[4 (3- cyano[ 1, 6] napht hyri din- 2-yl am no) phenyl ]

pr opi oni C3@Ql)lﬁ1et29xﬂ'§énlﬁ)ébtxﬁ§tfcﬁd(o 12 g, 34% as a yellow solid.
(S)-2-tert-But oxycarbonyl am no yano[ 1, 6] naphthyridin-2-.

yl ani no) phexiHtiprps. érﬂ"@e@@i‘@mﬁ'ﬂﬁ%ﬁg%éﬂ@r‘* gonmelg f%ﬂéﬁs’e@ii%mfﬁ@d tortheli oxane
(2 M) angetroreatedi i Satdimekamkso) %BQWPHs'?XanOﬁQﬁ P (58105 L/de il oxane

(2 M) for 2 h at room tenperature. The solvent was re §er T educed
pressur e PR §oletien ehieDA[ggnerateg fr@m&yhuﬁ(ébm 5 l\@m@emeawaummoeahdd S

E(3 Dg/go %6)dus§§r%%¥|(apr§ne éo il 8@ )]dﬂn 1’01{0(96%2 S JJB mun§%6§%é%% ﬂe

3.75 (s pytnorgmgur(enwagﬁ)lrred mEmAantQ}NaQe7a(jC transferred via cannula to a

(S)- 3- (4- AoBAABERY lohudtieh 3P TREN gfﬁ%utene/werﬂg MEP@S@EE&P' PoiF actd

nmet hyl ester A mxture o fonyl m ne nmol )
~and di phowgEmsd (0rees tamperatuc? Trh¢o1€)acthm ldlmeanfeeC( B% adtitionad webat(@d ralj 60 C

f | f th
et s L 1NG0 4R AR S5 d000 of SONERILERTHA T oA 2R L o
to a sol ukdetin Ffid (aB)- axtracted phibn§0%| KeOlk in michigrbmettape (Bydr 62 hipr Tige (2. 31
g, 8.84 %Qm@d"ggaﬁlcqgﬂé/rg %r@%rné&(%ﬁg@dr% ﬁ% srm}%n} rdJn&/eq}' &%epr%cq@h]hane

(14 M) and the'r reaction € Was StITTet r'oom 1 y 2005
40 t enpertatgiMeetheide npgiwpundr B9 2meq 3P 0rasma white eolwas dil uted with '

di chl or onet ha(l;be ,&Qg JH)]\%?@@% 2%@’85?@63\{“6%{)]') hydrochloric acid 1 N (3T)k<1e50

m), saturate queous and brine (1 x 50 m)
‘organisc | ayer was dried (MySO4) and concentrated under reduced pressure to-

yield (S)F-, Eﬁg%—ﬁ@%enesul fon. yl phenyl ) urei do] - 3- (4-ni trophenyl) 5
pr opi oni c I f ester (3.64 g, 94% that was used in the next step’
vvi t hout f($)-2hemin i« 2'té¢yambbirhengl Q-@D@&B)}mn&c 8«2id(raethyH)aste8h3¢dlrc(dhrlor8jd) 7.95 "

(€, 19 B oy PO Mo 10304y b a3ty phold 03 50 (9
- (S)-2-[ 3- S(Oﬂmlemi@neémyfaswl methgirester {.8ial dp- %-mmohlatnd(nyhéinyl(z} 1pmbpﬁ00m c acid
20 mmol) in dichloromethane (145 ml) at 0 °C and the resulting orange solutlon was '
- stirred at room temperature for 4h. The reaction was quenched by addition of NaHCO,
solution (150 ml) and the organic layer was séparated, washed with satufa_ted aqueous
NaHCO; (2 x 100 ml) and brine (1 x 100 ml);:and'dried (MgSQ,). The solvent was
concent_rated under_ reduced "pres_su're to yield (S)-.-2'-teh‘-bu'foxycarbons)lamino-3-(4-_-
25 FriﬂUofomethénesulfon_yloxyphenyl) propionic acid methyl ester (6.52 g, 90%) that Was'_
used in the next step wfthout further purification. '_ - o | o
| ) (CD‘_CI3): 7.23 (m, 4H), 5.02 (m, 1H), 4.60 (m, 1H), 3.71 (s, 3H), 3.07 (m,' 2H),
© 1.40 (m, 2H). - | | o - :
in adry 100 mi rbund bottom flask fitted w_ith a reflux condenser vented through a three
30  way valve attéched to a vacuum source and nitrogen gas was édded:(S)'-é_-tert—
-butox"ycarbonylamino-3-(4-triﬂuorom_ethahesulfbnonXybhenyi) propionic acid methyl
ester (3.26 g, 7.63 mmol), LiCl (3.56 g, 83.93 mmol), and Pd(PPh;), (0.44 g, 0.38 o
mmol) followed by 36 mi of dry dioxane. The mixture was stirred. for 5 minutes and then
h'examéthylditin (5.0 g, 15.26 mmol) was added. The- reaction mixture was deg-;_'as.séd"
35 and heated at 80 °C fof_ 20h. The mixture was then cooled to room temperature, dilutéd '
. with 75 ml of hexane and stirred to give a precipitate. The suspension was 'lﬁlte_réd_

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



10 nethyl ester (3.64 g, 7.53 mml) in ethanol (70 m) wadSHrd¥¥énated. in
the presence of a catalytic amunt of Raney-Ni (r). The catal yst was '
‘renoved by filtration through Celite(r) and the solvent was elim nated

under reduced pressure. The crude product was dissolved in dichloronethane
(100 m) and washed W th saturated aqueous NaHCO3 (3 x 50 ml). The organic

| aver, vasul b MISE Al CATSSALIBIAI LS, ol {SIUPRAT BSaUbe,t 0

8.41. (s, blltlslncaﬂ)@lyla(mno BHp-trifie ®@is ammy!Bkdnyl) arF@ofid acliHnethy! &ster( m 1H)

R e R g e e e L AR I

(S ;12- [ 3- ezloaenzamdsm (r?reHi pbaoyk)aH)ei do] - 3- l(?f hydroxyplhenyl ) prop| O?IGSO _
'aci _rret esfer A sol ution_o enzenesul f on hen I socyahat e :
%5 BpEEd bﬁm”d@%sér'znﬁad‘” NP S SPAYFISET zeytepﬁhmuemaothaeet hane

(4 m ) was/ags |v@Weyatﬁadd@ﬂ td @ @ac@@&nuid@cfb ard nﬁfodent Y40 n%n{abbhxémﬁ}%t &7’57 ,
hydrochl ori d an ne ) 4. 1) in

589 |
di chl or orrEEhgrQ Ao ﬁf'S%BeQZMléderﬂséﬁﬁt?“%i@'P?'@égltmdﬂ ) P m&é)%mwrt&! at

T.00M t eNPEI5atng,es. Slﬁvﬁfnﬁblgﬁhd AERg; L&&ﬁ@l D2 RbIY R rVaGded, Ifwow@deytﬁ mi of
~di chl or onet hane W th hydrochloric acid %

sat ur ated d&ﬁ@b’ﬁénmﬂé@ T(‘? R‘"@WenY"?S LrPBF§hendstired fed )10 TFW@‘@? gAni c
| ayer ipvassdlatigedof b@)&oﬂén-mdxy%@r%an@ﬁmcf @J(&d;mmdﬂgtahngyﬁ%%&pg%m@a& Z yi el d

- the title co Qund 930 as a_ Vviscous oil

“H), 8.08 [avIessr 17239@ 2”?%”1"10% N-peBylpygolidpgne ’ﬂilsm(wst&ﬁy addgd 84 (t 1-
- H), 6.98 {d,redtlion Wad Bedtdd 22D, °BichIn(Shd 1dft 'd)/errﬁbhzét(r%m]{ehopera'iurESTﬁé 3H),
102 (m 2H) 35 19 July 2005 41 PREPARATI ON 2 5- Di net hoxyi soni cotinic

aci d A solegfighmiurg, Baﬂldﬁﬁtﬁﬁdﬁé‘%ﬁ@ﬁ‘i &> (@O(ﬂ%‘?ﬁChQﬂ BY agdition @ Epaniedf

- accordi ngsét@raté@ﬁKF %Fulﬂ@rd aﬁfi s-trﬁ‘&ﬁ ﬂ'fre}.ror finutes. Ghe @badiBh ARARE Whs JRBRnedl.
1373) in THE (2 ) a solution of LDA [generated from

n- BuLi> (1b&gwRen wztes w07 mgme% @093“%1"818)0f§ﬁ@!cdﬁ>ie§d‘fﬂsowpéa&?%éﬁlé@@e@ m,
5.16 ol yith vatethE (4 RiHnd ded- K/%S@ ?mﬂ?e"sd‘\}érﬁQ%Fb rém@vedrlgﬁf& 'r&:ﬂJcQBXt ure

vas stirred for 30 mnutes at -7 ransferred via cannul a.
pressure and the resulting crude was purified by flash chromatography (9:1 to 7 3

: hexanes/EtOAc) to give (S)-2- ted—butoxycarbonylamlno—3 (2 -cyano-blphenyl-4 yl) '
_ propionic acid methyl ester (570 mg, 54%) asa whlte solid. - _
20 (CDCI3). 7.78 (d, 1H), 7.63 (d, 1H), 7.50 (m, 4H), 7.24 (d, 2H), 5..04 (d, 1H),
4.63 (m, 1H), 3.75'(s, 3H), 3.18 (m, 2H), 1.42 (s, 9H). o =
3 miof a satdréted solution of HCI in dioxane were added to a solution of (S)—2-tenf-' o
butoxycarbonylamino-3-(2'-cyano-biphenyt-4-yl) propionic acid méthyl ester (513 mg, |
1.35 mmol) in dioxane (4 ml) and the resulting mix.ture was stirred at room: témperature‘
25 for 3h. The solvent was concentrated in vacuo to yield the tltle compound (425 mg, '
99%) that was used in the next step without further punfcanon _ '
5 (DMSO- d6) 8.75 (bs, 3H), 7.88 (d, 1H), 7.80 (t, 1H), 7.60 (m, 4H), 7.40'(d,
2H), 4.36 (t, 1H), 3.71 (s, 3H), 3.23 (m, 2H). . '

30 PREPARATION 24 |
" {S)-2-Amino- 3- (2 -methoxyblphenyl -4-yl)-propionic acid - Imeth_yl ester
hydrochloride ' N
'(S)—2-tert—Butoxycarbonylamino-3—(4-triﬂuoromethanesUIfononXthenyl)_ oropionic acid
methyl ester (1.88 g, 4.39 mmol, prepared .as described: in Preoaration .2-3_'; was
-3 dissoived in glyme (58 mi) and water (4 ml). To this solution 2-methoxyphenylboronic
acid (2.0 g, 13.16 mmol), tetrakistriphenylphosphine pailadium (0) (2.79 g, 2.41 mmol)

and potassium carbonate (2.12 g, 15.37 mmot) were added. The reaction mixture was



suspensi on of crushed solid C02 (30 g) in toluene (100 m )1%uhe?08A gor ous
stirring and warned to room tenperature. The reaction is quenched by
addition of water (20 m) to and 1M Nag—i (10 m) and the aqueous | ayer
separated, acidified to pH 4 with glacial acetic acid and extracted with
10% MeOH in dichl oronethane (3 x 50 m). The conbined organic |ayers were

dri ed
Compound et g abEn BELKE 0T B THE R W BBV B (15
(s, 6H). mi)5woRERARNTI a@mrzed( S)ueduANaG Sy (120- my)aamibbqn’memob ADYARY die@pi oni ¢

ol o, 1 0SBl AL SRALALLGE i ISR DRt Lon,C o dr 9C (307

ester (5. punified1s. f%hmhrodr)\atagxippybv@ snlea(g@ (gt md 4:156kxEBeLBIOMD)| td give (S)-

Stirrob ot ‘PEBHorETRRr MaPoTo AR o TRE A At SRR o ooyl 84T i on

~of NaHCOB(1.59) 686%pas & Witersb)id.and t he organl c layer was separ at ed washed
wi th saturated rine (1 x m), and

dried (MySO4).0 %ﬂfgg?gl Zfégjt?y \/Cﬁ?é 9@8)36;?{9% gtT)ésd(”PJr?d'Qr 7 08d s @) p$ eeéteﬁr dH.o

yield (S)4aet(ﬁnrtm§ngm<yscer+lyom¢ ams,nnp -B1d ¢4, 2B, 1.43 (s, 9H).
trifl uororret hanesul f onyl ox heni{ici propi oni ¢ acid nmethyl ester (6.52 g,
- 90% that 7RI qugiyrate SP'H ohak ﬂreB'OWr’PEEhWGfe padechir app@rtipn At ShR-ters

(CDC| P 5ut8>3yc%?80n9lé)nnn@-3g§ rﬁ@ﬂhoi—y bﬂ;heﬁlyl @Q/I)( Fﬂopﬂonﬁ’) acid- rhéth ?ﬁestéﬁ%‘h‘l §,07 (m

: 140 I-g { round omflask fit a'reflux .
condenser 2.8én Figrng "n?e@' Q’G)d vasg r\ﬁ‘é}”\‘?@g ahpddReas ostiredagtiuaesour ce

~and nit I O@RipelRBre¥@P 3806 s bt vdsEddntentrated i /n vacuo to yleld the titte compound - -
- but oxycar bonyl am no- 3- (4-trifl uoronpt hanesul f onyl oxyphen propionic acid
ﬁ‘)‘/ﬁﬂ ),

methyl  e$P8Mq 59% that wassssagrinthe naxt elep(vgthoet yirthgnpyiics and Pd(PPh3) 4
(0.44 g, 0 38 mmol) followed by 36 m of dry dioxane. The m xture was
stirred. for m_nutes and then hexanethylditin (5.0 g, 15.26 mmol ) was
“added!’ Th%REPQE&T'@HZﬁxture was degassed 35 and heated at 80 C for 20h.

The m xt Us)-208id $18114 420618 p by HARTTY IR IS dbldfislic Wad; 7r§em |0f

-hexane and stirred to give a pfecipitate. The suspension was ITer o
‘through ceftPte(r) and concentrat ed in vacuo to give a gum The resi due was

purified (g- 31i -Aking- pmﬂﬁ) 248rtfbbﬁ>§9ca¢d%r9/mﬁnﬁer@rbbmnklécné fhetrgi bster (574

hexanes/ Et QA g %é % q)l]
but oxycarB8n¥ grﬁ"ﬁ I-)31 Fﬁ"ocr?‘i‘? Fﬂ%ﬁh@r"éﬁ’ﬁ% p %I%1$F@iﬂ'bmr%°aé%‘? acorsding |

_est €er2o to the method of Van der Plas, H. C.et al J. Heterocyclic Chem. 1981, 18, 1349) and
DIP_EA (372 pl, 2.13 mmol) in 2-ethoxyethanol (0.5 ml) were stirred at 130 "C. under N; -
ovefhight. The reaction mixture was partitioned '_between EtOAe_ (70 rhl) and saturated
aqueous NaHCOj; (30 ml). The phases were separated and the aqueods layer re-
extracted with EtOAc (3 x 30 mi). The combined organic extracts were dried (MgSQ,) -

25 and the selve_nte eliminated in- vacuo. The residue was purified by flash -
chromatograehy (5:1 to 1:1 hexanes/EtOAC) to 'give (S)—2—tert-butoxytarbonylamino-3—-

- [4~([2,6]naphthyridin-1-ylamino)phenyl] propionic acid methyi ester (385.fng, 47%) as

an orange foam. o ' N -
3 (CDCI3): 9.20 (s, 1H), 8.64 (d, 1H), 8.21 (d, 1.H), 7.63 (m, 3H), 7'.18.'(m', 4H),
_'30 5.00 (d, 1H), 4.60 (rh‘,1H), 3.70 (s, 3H), 3.08 (m, 2H); 1.41 (s, 9H). B

‘A solution _of- (S)—2-tert—butoxycarbdnylamino—3-[4-([2,6]haphthyn’din-1-ylamino)phenyl]
propionic acid methyl ester (405 mg, 0.96 mmol) in dichldrOmethane_ (11.5 mi) was
treated with_triﬂuoroacetic acid (11.5 ml) and stirred at room temperature for 2h. The

volatiles were removed in vacuo and the residue was, partitioned be_tWeen EtOAc (80

(VP
(W}

ml) and saturated aqueous NaHCO, (30 mi). The phases.were_éeparated and the

aqueous layer re-extracted with EtOAc (3 x 30 ml). The combined organic extracts



6 (CDC13): 7.48 (d, 2H), '7.10 (d,.21-1), 5.00 (d, 1 H), 4.18QulyrR00% H), 3.63
(s, 3H, 3.10 (m 2H), 1.45 (m 9H), 0.30 (s, 9H). 5 1n a dry 25 m ‘round
bottomflask fitted with a reflux condepser vented through a three way
val ve attached to a vacuum source and nitrogen gas, 2.-bronobenzonitrile
(557 ng, 3.06 mmol ), tris(dibenzylideneacetone)di pall adi um (0) (51 nm,

0. 056 3 '
added, mm}vlégvggeqbwégéﬁt% e§?\€b4a +%)/§?L?d(;ﬁ]| '8&?%#5& ere@o m st ure ér?' e
degassed Aposas alded< figroug @ilimi nut es. A 10 sol uti on of

S)-2-tert-but 0, m 4tr h on acid
gre% hyl esteru(g)@é@edﬁ? %93 nﬂ@l% (d 1%5‘?@ ﬁ@r t]% @hgl%h;?@%pl ‘W&s tlhen
added and3.78lte, 3t8asrOGm, WA, 31@@(md1ra)t 286 (&, f1en. 5h and | eft overnight at
room terrperature The reaction mixture was diluted with EtOAc (25 m),

quenched by addition of .10 m. of saturated KF solution and stirred for
20 m nut eBREPA®RAMAGIt260N M xture was partitioned 15 between water (40 nl)

and Et QAc 00 m). T organic | ayer s separated, washed wth water (6
A0y N R s e R PR i S RSP el PP GAIer aF ey |

pressure adtdrthe resulting crude was purified by flash chromatography (9:1
to 7:3 h anes/EtOAc), to give . _ .-

(S)-2-ter B‘f“b%%%‘? V?%gt)‘ﬁ‘d‘% AN gYanHD Virptefl {4280} irgm (Si-dpft-shiito-aci d

- ;reg gyh% eséf@ny()-'_ﬂ@ft@to@é%boaﬁaﬁnnml{)’&@t&ﬂé i id aae@uy( Eetek3hnd 71 -CRidréln 71 L)')
3.75 (s @ﬂlﬁ‘)thy@df[‘@ éﬁpaﬁ% acaprging %thegpﬁl_a‘og Oranatyf Aa Asagz? %ated %%é%@?ﬁn of

H Cl in dichnding thesame fststetdtnea%cﬁa@,kmtédzn Pifepét%tma'ﬁSert‘
but oxycar bonyl am no- 3- - cyano- bi hen | - 4- éf()éoﬁﬂom c acid methyl ester
S

(513 ng, 1.350 ARMSP-4 @r&j‘x%%né*‘@zl &P)( SahH) th L &P 9. xthty & ARakn,
stirred agyy, oqm(t"ergpgragu@g_g gg@ ,%hm)‘l'tieB(s@,l,\Qeﬂt was concentrated in

vacuo to yield the .title conmpound my, 99% that was used in the next
step Wt hout further purification. 6 (DI\/SOdG) 8.75 (bs, 3H), 7.98 (d, 1

H, 7.8 opﬁgpAhAn),@Naﬁo (m 4H), 7.40 (d, 2H), 4.36 (t, 1 H), 3.71 (s,
3H), 3.23 - 30" PREPARATI ON 24

(S)-2- Am -ZsAwo-ﬁét*ﬁBx‘ilﬂﬁah@wayrewiwydh?@pawaaﬁectwrhséefstqr

- hydr ochl oré g&olution of N-(tert—butyloxycarbonyl) tyrosine methyl ester (359 mg, 1.22 mmol) in
(S)-2- teréMBut oxycar bonyl am no-3- (4-tri1 fl uoronmet hanesul f onyl oxyphenyl.):

pr opi oni cD¥Eig-> W@thﬁhloé%tzér“%pf‘“%‘d@e 208gngmbk2 HPepANEFESiUpL Cerbgete bed in

Prepafoatl@ﬁ'62|3g M2S mrad) dbﬁesatdéedadmthglruﬂalohﬁﬁ.xmré v@d%dstth%’deét 4(s4°dfhaderT0
this soluti met hoxthenyI boronic acid

tetraki st %’héﬁ HeMBAYTE ARSLRATiPNed %’e’?@eed‘ d‘?“'@@”ﬂﬁ%‘i")e (59r18!) gB¢ assi um
‘car bonat ewtdr {5b gv) aln'f_d the SrBhik lwr%eadﬂ%h wHPed GAH Walkr T8 X § G)\Rfied

(MgS0,) and the solvent evaporated in vacuo. The residue was purified by flash -
. chromatography (7: 3 to 1:1 hexanes/EtOAc) to afford (S)-2- tert—butoxycarbonylammo-
_ 25 3-{4-([2,6]naphthyridin-1-yloxy)phenyl] propionic acxd methyl ester (2_80 mg, 54%).
| 5 (CDCI3): 9.25 (s, 1H), 8.77 (d, 1H), 8.15 (d, 1H), 8.09 (d, 1H), 7.42 (d 1H),
- 7.20(m, 4H), 5.04 (d, 1H), 4.60 (m, 1H), 3.76 (s, 3H), 3.12 (m, 2H), 1.42 (m, 9H).
A solution of (S)-2-tert-butoxycarbonylamino-3-{4-([2,6]naphthyridin-1-yloxy)phenyl]
propionic acid methyl ester (271 mg, 0.64 mmoal) in dichloromethane (7.5 ml.) was
30 treated with trifluoroacetic acid (7.5 mi) and stirred at room tem’pera_ture for 2h. The
volatiles were removed in vacuo and the residue was partitioned between EtOAc (60
mII) and saturated aqueous NaHCO; (25 ml). The phases were separated and the -
aqueous layer re-extracted with EtOAc (3 x 25 mi). The cornbined organic ext_racts
were dried (MgISO‘,) and evaporated. in. .vacuo to afford the . title compound (20~6 mg;

35 100%) as an oil that was used in the next step without further purification.



19 July 2005 43 degassed and then heated at 80 C for 6h. '?HEYRA%RPure was
diluted with EtQAc (100 m), washed with saturated aqueous NaHCO3 (100 ml)
and brine (100 m) and dried over MyS@4. The mixture was filtered and
concentrated in vacuo. The residue was purified by flash chromatography
over silica gel (9:1 to 4:1 hexanes/EtOAc) to give (S) 5

2-tert - butRRERERADION 281 no- 3- (2' - net hoxy- bi phenyl.- 4-yl) - propi onic acid

met hyl est 1 ite soli CDC13): 7.48 (d, 2H), 7.30

(d, 2H), g)}%w ﬁé“' @%P?‘FHY' -1 NQO@GPP'SQY'] FfPionis amid mathy! egter 3. 90

(s, 3H), Inh8GitEsomBblind Qaé@b(adwed?dé)a v&ed{% &nﬁ@?fi%))fron?Nfd‘er%ut o%%éﬁ%gd

sol ution %% HC eﬂaﬁil oxane {:] to a solution of - -tert

but oxycar BERYTAMT. §5(€5antee U?V %7ﬁﬁ@ﬂtﬁ?’b’”q!”?Ifg"oﬁ’ﬂ’&pih@rﬁaé”%@roﬁeW?mﬁl

~ester §1. Hegeribed.iBPreparalion pn di oxane . (4.5 m) and the resulting m xture
was stirred at room tenperature for 3h. The solvent was concentrated in

vacuo to yield the title compound (898 ng, 99% that was used |n t he next
step wit hgxiaMprrg her purification. 15 PREPARATI ON 25.

(S)-2-Am no 3 2, 6] napht hyri di n-1-yl am no) phenyl ] propionic acid nmethyl
ester (S){% W'Wﬁmywl%wmﬁ Mé]“b@ﬁ?l"érfl‘ﬁé Bpdiobioseri ¢ aci d

met hyl eS‘b@ﬁz&yﬁzﬁund’Bheﬁylfﬁoﬁmw ac:é ng'thgf&tgr 6- napht hyri dine (350 ng, 2.13

nmol ) éprepared accordi ng to the method of Van der Plas, H. C. et al J.
Heter dBych 50@1%0"16@1%9*3! cm@@gwldﬁmemyﬁmzwm #9-3 B, mzmmon. rand

2- et hoxy etdapuatd Gom Propapid $ibsr §d13Y by Qnuaﬂﬁlﬁrd}ﬁethgﬁéee é%tj[ grp;

reaction mixture was partitioned between Et OAc
aqueous NAFETRA( HOThiSMPeralerREBighixde %%&@%W@cp éﬁiﬂowqﬁiena’qg@@@sdltaqer re-

extract ed rddidud Vi< QBrtifohed badwddn ethyiNRe CRETRINRH é?{dgﬁé‘tbp ﬁ)’étf{qﬁ(:ﬁ% é\ﬁg Lgdried

(MyS™) 25 and the solvents elimnated in vacuo. ue was purified
by flash WEH HPR{IET aﬁﬁ;&he(swoyélaye&r%%mﬂtm&)yl @@etgﬁe\/@xso ml). The o

(9)- 215er&orhuheays.@ah@nxé&%&t@owére [véas%a EbRaRDt J'thﬁ'%atﬂa?éﬂesn%e%nyl].

propi onic acid met 8/ ester (385.ng, 47% as an orange foam
'9.20 (s, Beppongedal (), bringys 08" zqnqcuovel sepiunys@phqte flBFd ard egagomgtedH) ,
30 5.00 (dndel rEbuced- p@@ss(JF@ ]Th'éboruc% diPobtginedWas g‘\ar%d(bm ﬂa%hbchrélrné]tgagr(a‘?ﬁhygl_b A-

sol ution

" (9)-2- ter?heﬁﬂ@%Eﬁﬁﬁéﬁ% & alterg the(tjtle, C@]ﬂﬁ’é’ﬁﬁ‘{‘ h@,ﬂ.gdﬁﬂ%iawaamﬁmmomeny.]
ropioni c acid LgeAs 9 n 1.5
gi)pmas treat%gﬁagPﬁﬂ?rFgFagfggtg?Pg%gc?Hynpbagh 5ﬂ épgﬁrﬁﬁ%gqﬁw%%oom
tenpefQt uld). £S5 En3HITAE0 (m, 1H), 2.90 (m, 2H) 283 (s 3H), 160 m 8H), 0.90 (m, 2H)

EXAMPLE 2 .
(S)-2-{3-[2- (CyclohexylmethyIcarbamoyl)phenyl]ureldo} 3-[4-(2,6- dlchlorobenzoyl _
amlno)phenyl]proplomc acid . .
25 :A solution of the solid above (0. 4 g, 0. 64 mmol) and LiIOH HZO (0 06 g, 1.54 mmol) in |
tetrahydrofuran (5 ml) and H,O (5 ml) wa_s stirred at room temperature for 2h. The
ofganiq solvent.was removed under reduced pressure and. the resuiting aque_ou.s..
_solutioh was acidified with citric acid 5% until pH 6. The precipitate was collected by
filtration to obtain the title (0.30 g, 77%) compound as a pale yellow solid. -
30 m.p.: 183°C ' |
| 6 (DMSO-d6): 12.75 (bs, 1H) 10.68 (s 1H), 7.90 (m, 3H), 7.58 (m, 5H), 7.18 (m,
SH), 4.40 (m, 1H), 3.38 (m, 1H) 2. 90 (m 2H), 2.86 (s, 3H), 1.54 (m, 8H), 0.90 (m, 2H-)._ |



vol atiles were renoved in vacuo and the residue was. partifi/ged0Bet ween

Et OAc (80 35 nml) and saturated aqueous  NaHCO3 (30 ml). The phases were
separated and the aqueous |ayer re- extract ed with EtQAc (3 x 30 ml). The
combi ned organic extracts 19 July 2005 " 44 were dried (MySO4). and :
evapor at ed in vacuo to afford.the title conpound (308. ng, 100% as a dark
VISCOUS o} lg(EQDCI3) 9.20 (s, 1 H,. 8.64 (d, 1 H, 822 (d, 1 H, 7.70
(m ol 3.78 (s, 3H), 3.70 (m 1 H), 3:10 (m 1 H), 2.85
(m- 1 H) (513 2R]3E[2AR}9\¢'loﬁéx26nethylcarbamoyl)6methoxyphenyl]ureldo}3[4 -(2,6-di -

(S)-2-Am % hth ridi.n-.1- nyl] propionic aC|d'rrethyI-
ester Ther}ﬁloecie "és a(r)ndn Bfozf'om %{fégénr?tﬁ) Iange'yw scous oil.(42% from

(S)-3-(4- "émsi it colﬁbqnlrne!nlyé@ etitatnecitastmvzvbiXeyedrd)mftaerbomppnnr&pbbmneﬁa@ﬂbfd1rret hyl

t I d ' d di to th t hod of -
ot 1115 et 2 o el R aR Y b S R bR E RN S RE ” B aﬁ%dw%er@ge"- °
descrlbeddesnntli%rcelpeﬂr)@tmpnéHZS 5 (DIVBOdG) 9 81 (s, 1H), 9. . (s, 1H) 8. 63
(1,(1) 1|2_|) 808( r1n6 éf@m%@g}e‘p Ly ( Q’};Drs 10. 70 (g 1H)|_9503r'n6%HSS7 OSHr)n 4H) (m-. _
(S) - 2- Ai g8 Bn[ FHY, [423§L—anapmt1bxbs dlmnsla;arhﬁmsb)pbeexanh Proy, on aﬁﬂnqn&?t hyl

ester To_a soI ution of tert-but on car bon osi ne net

(350 my, 4585 A1 5 20m.OM: B3 RORB0 s B APRG MUHORS T(400

ng, . 1,022 gAmpblogndl 2ei¢si um car bonat e 20 (416 ngy, 1.28 mmol) were added and
~the reaction nmxture was stirred at 45 C under N2 for 48h. The reaction
m xture was partiti oned between dichloronethane (50 mM) and water (50 ml)
and the oERmPCElAyer separated, washed with water (3 x50 m), dried
(MySO™4) and _the_sol vent evaporated in vacuo. The resjdue was purified by

flash cHﬁbﬁﬁ?dgﬁﬁm‘yhew'mtay'fa&bmvdhéwﬁf’%yhw'hw@rom [4-(2,6-di

(9)-2- teremamb@m,ﬁan@m)lpm?gpm%mc[a-@rc([2 6] napht hyr i di n-1-yl oxy) phenyl |
propi oni c_aci d ester 54%9. 5 (CDCI3): 9.25 (s, 1 H), 8.77
(d, 15H), T8 § e(QympPUH)i (49700 a4, prfpﬁ)ed frog they, comAgend of E3aale 4Hpy 5.04.

(d, 1.H, hy@lrcﬁ’}%sflma Jimiths m3nd& thExadidle 23-12 (m 2H), 1.42 (m 9H. A

sol ution of
() - 2-tert-butBRyddPHonyl ami no- 3- [ 4- ([ 2, 6] napht hyri di n- 1-y| oxy) phenyl |

prOp' oni ¢ aci ¢ BMSlaeSFhiflrd & bidFers-19B0MHR! AHi, Mo Cf. %S’”?W?rﬂeerﬁf 5m)
7.16 (m, 3H), 7.01 (d, 1H), 6.73 (d, 1H), 6. 54 and 6.45 (m, 1H, major/minor), 4.34 and -

20 4.21 (bs, 1H, major/minor), 3.79 and 3.77 (s, 3H, major/minor), 2.95 (m, 2H), 2.80 and . .

2.65 (s, 3H, major/mlnor) 1.50 (m, 8H), 1.00 (m, 2H). | .

‘EXAMPLE 5
- (S)-3-{4-(2,6- chhlorobenzoylammo)phenyl]-2-{3 [2- (methylphenylcarbamoyl)
25 phenyl]ureldo}proplomc acid methyl ester
| ‘The litle compound was obtained as a white solid from the Compound of Preparatnon 1
- and 2-amino-N-methyl- N-phenylbe_nzamlde followmg the procedure described. in
_ Example 1. - | B
_ B (CDCIa) 8.62 (s, 1H), 8.10 (d, 1H), 7.56 (o. 2H), 7.32 (m, 4H), 7.20 (m SH_),
30 7.05(d, 2H), 6.80 (d, 1H), 6.65 (t, 1H), 5.45.(d, 1H), 4.84 (m, 1H), 3.79 (s, 3H), 3.48 (s, .
3H), 3.18 (m, 2H). | .



30 treated with trifluoroacetic acid (7.5 m) and stirred 18Juloi®d
tenperature for 2h. The volatiles were renoved in vacuo and the resi due was
partitioned between. EtOAc (60 ml) ang,saturated aqueous NaHCO3 (25 nl).
The phases were separated and the aqueous |ayer re-extracted with Et QAc (3
x 25 m). The conbined organic extracts were dried (MJSOH) and evapor at ed
in vacuo ERaAffierel the title conpound (206 ng, 35 100% as an oil that was
used in the next step without further purification. 19 July 2005 45
PREPARATI (Nr2-@e§ Dizhieriohsnagoy aoinalpinp ety {miethyviphemugdnbaaropt)]

propi oni CpR&lyHurBidBYbropdBE acidhe title conpound was obtained as a viscous
oil (7699 _from N-(tert-Dbutyl oxycarbonyl) tyrosine nmethyl ester and '
1- Chl or o- Phey HE pERMGPUINGI 1&2% bIWaswPrapatese froansher exerhund ab Ex‘érrtd)%(fzrlbbed in

Pr epar qit
(S Io2 ?SI %@é}%ﬁ%ﬁ%@aﬁ? rctgr%(am?ﬁ ?phenyl Jurei do} -3-[4-(2, 6-di (_:hl oro-

benzoyl am no) pheny178€opi oni c acid methyl ester 10 A sol ution of

2-am no- N-cycl | benzani de, ( L2 and .i_soc anate
from Preparat |%W¥'%}O&§m£6 %}i( l%% i°n qﬁ'ﬁcﬂ?%iﬁn&"ﬂgﬁg@) (0P Y-QRal )
stirred atHy 6am(aerm)eeaaawde1ay®rm @htH), Ise (phahi 3 8s (e 3@@%6@!—;) .vacuo
and the residue was partitioned between ethyl acet ate (50 M) and water -
(100 rﬂ).The phases were separated and the aqueous |ayer re-extracted with
et hyl 1oaceE)aAMP(_E7x 50 m). The .15 conbi ned organic extracts were washed
consecutl ted odlum bi carbonate (50 m), brine (50 m),
dried ove %fﬁh‘%ﬁﬁﬁ{agﬁnzﬂ PEdanemdl-edihetripetdingntterrboayliebenyi]
pressure. uﬂsm}prag;demalalc.@meahylee%wbas purified by flash chromatography
(hexanes h acet at fford t he t|tIe coripound (0.4 g, 50% as a
whi t e solﬁflyt 0(’7151\93{‘5 a%éwfiiﬁt)so" f%ﬂéhﬁcmounﬁ @Prwﬁra'm1 7. 20
(m S5SH), ahdd2- éﬁ‘imop?:@nﬂl)drﬂ)end&-ﬁ@ln(eﬁhariﬂrik follod Ig( Me brédedute YeskiBed2id . 2. 83_

(s, ’—jj) %60 m 8H), 0.90 (m, 2H).' EXAWPL
- (9)-2- 3 1ohexyl met h. yl car banoyl ) phenyl ] ur ei do} - 3-[4- (2, 6-di chl or obe

| 0.4 g,
gzgz ngp no) ph 11 psqm@nm) %0@01<d25m‘)\ mb%'@ﬂ g{?dap@ §;qi :Jyfrﬂoaa;lng&n)‘( ang

H2O (5. rﬂ)goaﬂﬁ'g t ?rsr (6’ gﬁ) r‘b%q?{"t‘ eHﬁe?’e?tE’dlse&T‘b@ % mTHS. 3drganiZ sbﬁQent

was renovefednder reduced pressure and. the resulting aqueous. solution
was acidified with citric aC|d 5%unt|I pH 6. The. preC|p|tate was: '
col | ected by o : S

20 EXAMPLE 8

(S)-3-[4-(2,6- chhIorobenzoylammo)phenyl]-Z-{B [2 (plperldlne 1-carbony|)phenyl] '
ureido}propionic acxd '
. The title compound (45%) was prepared from the compound of Example 7 by
hydrolys_is in"a similar manner to Example 2.
25 - m.p.s 191°C ' . )
8 (DMSO-d6): 10.64 (s, 1H), 8.10 (s, 1H), 7.84 (d, 2H), 7.54 (m, 5H), 7.14 (m.
4H), 6.98 (t, TH), 6.60 (m, 1H), 4.30 (m, 1H), 3.40 (m, 4H), 2.95 (m, 2H), 1.45 (m, 6H).

EXAMPLE 9 _ _
30 (S)-3-[4-(2,6-'Dichlbrobenzoylamino)phenyl]-2-{3_-[5-methoxy-2-(piperidine-1-
carbonyl)phenyl]ureido}bropionic_acid methyl ester |
| The titte compound was obtained as a white solid frém the compound of Preparation 1
' and '(2-amiho-3—methoxyphenyl)piperidin—1—ylmethanone following the procedure

described in Example 1.



filtration to obtain the title (0.30 g, 77% conpound as aSphk#ye2G8 | ow .
solid. 30 mp.:183C 5 (DMsO-d6): 12.75 (bs, 1H), 10.68 (s,1 H), 7.90 (m
3H), 7.58 (m 5H), 7.18 (m 5H), 4.40,(m 1 H), 3.38 (m 1H), 2.90 (m
2H), 2.86 (s, 3H), 1.54 (m 8H), 0.90 (m 2H).. 19 July 2005 46 EXAWPLE 3
- (9)-2-{3-[2-(Cycl ohexyl net hyl car banoyl ) - 6- met hoxyphenyl]ur_ei do}-3-[4-(2, 6-d
i chl orobenzo I rq C I Th tl.e _conmpound
was obt ai ned aé g \%t gpggﬁdd&f phop%e %o?r% h&gr]n %32%? fci‘eo1rli'b16 § End
2- am no- NBy.d.8hénry1 HB-4rR (moxiH)NS 8t hyjarb)eomn(sdeHﬁcﬂlls)vmngH; he1 e, tﬁ;e
descri bed O-d6, m xture of rotaners): 10.70 (s,
7.50 (m 81%3 ﬁ;;%g@ {(84&(’2(53'(* 6.60 (m 2H), 4.35 and 4.15 (bs, 1H,
rraj or/mnor), 3.75 and 3.70 (s, 3H, major/mnor), 3.47 (s, 3H, 3.20 (m. 1
H, 2.83 .70 and 2.60 (s, 3H, mgjor/mnor), 1.40 (m- 10 8H),
0.90 (?n g&]fm?@)&\ LE 4 (S)-2-{3-[2-(Cycl ohexyl m
et hyl car b&Syes[4-£256- mcEMOmlanByh]rﬂﬁ@)lpﬂ@ﬂuy@-Z[{é_l[(izn&h@ky -2+ plpendme 1- .
chl or obenzg Iarrh R% H%Bro ionic acid he title conpound (40% was
prepar ed F?'é’ﬁ"@" B %ﬂﬁﬁé BFCRSRURFCI 3 by hydrolysis in a simlar manner
to Exarrpl Bhe. itk pormpdullC (35% VR @ﬁapa?@d(tﬂ‘é)he tﬁé EcSHh SRS b é%m%ge (gbgy 1 H)
10. 71 dl | (a , 7.01 (d, 1 H 3
' 6. 54 and %V L{%H%Fn‘”isim' ﬁﬁi%f‘??ﬁoréﬂ“mﬁzm and 20 4 21 (bs, 1 H,

maj or Agmi nor) p791-pqu;3 77 (s 3H, major/mnor), 2.95 (m 2H, 2. 80-and
2. 65 (s, -ma /.m nor)

SM éH& 1. 00 gﬁm OH) . EXAMPLE 5
(S)-3-[ 4- (2 6- ﬁ%Mﬁ&%@eh%éW%ﬁm ) theh{a, TE2-7.35 (- $be il (phehy)] 285 kamy! )
25 pheny! Jwy, @i 7dojdpn AR 80 emasid 4Rty 1:8558b (J ey btdse(rﬁozmoyra@! (A63H),

obt ai ned as_a whlte solid from'the corrpound o Pr'épar ati’'on S
2- ani no- N fte{RyPHN- phenyl be. nzani de fol | owing the procedure described. in
Exarrplel 8 (CDC13): 8.62 (s, 1H), 8.10 (d, 1H), 7.56 (d, 2H), 7.32 (m
7 20 %An&l E'S-Er)ﬂ 30 7.05 (d, 2H), 6.80 (d, 1 H), 6.65 (t, 1 H)', '5..45.
JE 1 3.79 (s, 3H), 3.48 (s, T

| (S) -2-{3-[2~ (Cyclohexyltsopropylcarbamoyl) 5- methoxyphenyl]ureldo} 3- [4 (2,6- _

dlchlorobenzoylammo)phenyl]proplomc acid methyl ester

The title compound was obtained as a white solid from the compouhd of Preparation 1

and 2-amino-N-cyclohexyl-N-isopropyl- 3 methoxybenzamlde followmg the procedure\ |
20 described in Example 1. , _ : ' : :

& (DMSQO-d6): 10.70 (s, 1H), 7.59 (m, 6H), 5.15 (m 3H) 6.98 (d, 1H) 265 (m;'.. |
_2H) 4.45 (m, 1H), 3.70 (s, 3H), 3.62 (s, 3H) 3.46 (m 1H) 3.25 (m, 1H), 290 (m, 2H),
137 (m, 11H) 0.90 (m, 5H). .

25 -EXAMPLE 12
(S)-2-{3-[2- (Cyclohexyhsopropylcarbamoyl) 5-methoxyphenyl]ureldo} 3-[4- (2 6 d|
_ chlorobenzoylammo)phenyl]proplon|c acid .
.. The title compound (40%) was prepared from the compound of Example 11 by._
hydrolysus in a similar manner to Example 2. .
30  mip.: 181°C
L 8 (DMSO- d6) 10.70 (s, 1H), 7.57 (m, 6H), 7.17 (m 3H), 6_.98 (d, 1H), 6.69 (m,
- 1H), 6.51 (m, 1H), 4.35 (m, 1H), 3.45 (m, 1H), 2.95 (m,.3H), 1.50 (m, ﬁH),. 1.02 (m
5H). S '

-~



- 3H), 3.18 (m 2H). 19 July 2005 47 EXAMPLE 6 19 July 2005~
(S)-3-[4-(2,6-Dichl orobenzoyl am no) phenyl ] - 2-{3-[ 2- (net hyl phenyl car banoyl )
phenyl ] urei do} propionic acid The titl e4§onpound (629% was prepared fromthe
conpound of Exanple 5 by 5 hydrolysis'in a simlar manner to Exanple 2.
mp.: 178C S (DMSO-d6): 10.66 (s, 1H), 8.23 (s, 1H), 7.78 (d, 1H), 7.52 (m
6H), 7.05gkmmpidhs 6-70 (d, 1 H, 6.55 (d, 1 H), 6.20 (t, 1 H, 4.30 (m 1
H, 3.32 Fs, 3H), %.05 (m 2H). io EXAMPLE 7 (S)-3-[4

(2, 6-Di ch(@r?ob’e@z@)ﬂidﬂbmt)qmem‘;lh]inQ)-pﬁBn?lZ-Zlﬂﬁi(Qmﬁediyiﬁnmoqnaegplmyﬂe)cgi]enyI ]

ur ei do} pr Qpi QR| o] t ster The title conpound was obtained as a
white }sgl Pgdpﬁggﬁq%ﬁ%q%%ﬁnfg%#ﬁ?of Preparation 1 and

(2- am nopheayitly popeourdi wad optareidhesns maité sblidiomghe lkempoace dfi Peepdestionitbed i n

15 Exappl 13): 8,10 (. 00 (d,, 1 7. 55 2H) . 7.30 (m
3ty 7 oeor el TSRy L aidphite ditlipg iye Proglousd desclindd iy prapiby. (5 74ly
3.52 (m 4H), 8:(Dﬁl|S(OIU62HID,7O|J456QH),(8%1 @d:bﬁH.)Z@.QEXA%@HE_ﬁBO_(rg, 4H),|7.50.(m, |
S)-3-[4- - Z0 e -2-13-12-(pLperi di ne-

Ec?ar bb%yl %hgn% fs' 1%3?%%}‘8?3%510};?%l?'ac%k"ﬁhéoI{‘-le 155817%@9&? (5670w Hhepar ed
f th [ = e ) , or. i, 9H)N a simlar manner to

E;g?pl eezfm%%ﬂp?'ﬁ%ﬁﬁgﬂg’%%%ﬁafWlo!.;%ﬁﬁ(s,HI)l H, 8.10. (s, 1 H), 7.84
(d, 2H), 7.54 (m 5H), 7.14 (m .4H), 6.98 (t, 1 H, 6.60 (m 1 H, 4.30
(m 1i1¢), EAMPLEM4 4H) 2.95I (m 2H),h 1.|45 (2m 36I[—|)5. E%(AI\/PLE (9 30 i .
(S)-3-[4-(2,6-D.chl be 1 N0). n -2-{3-[5- et hoxy- 2- (pi peridi ne-1-
'((:'az bom[/l ) {é‘e’iﬁ Eﬁ'@?%ﬁ?%%ﬁﬁ?@?’g%)gﬂgﬂéi%ﬂp'(éﬂh@f‘y*ﬁﬁ@“E’PgF@”}}gﬁg&hnd was
obt ai ned gfoplonfBidcd sol id fromthe conmpound of Preparation 1 and .

(2-am no-%i-] met hox phen;(/jl )(g)zio}geri di n- 1-yl nmet hanone fol |l owi ng_t he procedure

descri bed 1§, g4 oyt ) was prepared from the compound. of Example 13 by
: hydrolysis in a similar manner to Example 2.
15 . m.p.: 174°C

5 (DMSO-d6): 10.65 (s, 1H), 8.60.(bs, 1H), 7.90 (d, 1H), 7.52 (m, 6H), 7.15 (m,
6H), 6.90 (m, 2H), 6.75 (m, 3H), 4.25 (m, 1H), 2.94 (m, 2H). :

EXAMP.LE 15 o _
."_20 .(S)-2-[3-(4-BenienesuIfonylphenyl)ureido-]-3-[4-(2,6-dichIorobenzoylamino)
phényl-]propionic acid methyl ester . ' - o
The title compound was obtained as a white solid from the compound of Preparation 1
and 4-benzenesulfonylphenylamine following the .procedure described in Example 1. .
5 (DMSO-dG): 10.70 (s, 1H), 9.27 (s, 1H), 7.90 (d, 2H), 7.82 (d, 2H), 7.59 (m, -
25 1OH), 7.18 (d, 2H), 6.61 (d, 1H), 4.52 (m, 1H), 3.70 (s, 3H), 3.10 (m, 2H).

EXAMPLE 16
(S)-2-[3-(4-BenzenesuIfonyl_phenyl)ureido]-3'-[4-(2,6-dichlorobenzoylamino) -
phenyl]propionic acid | ' |
30  The titte compound (30%) was prepared from: the compound of Example 15 by
hydrolysis in a similar manner to Exampie 2. '
m.p.: 222°C
5 (DMSO-d6): 10 .62 (s; 1H), 7.90 (d, 2H), 7.75 (d, 2H), 7.54 (m, 12H), 7.18 (d, -
2H), 4.25 (m, 1H), 3.00 (m, 2H). = ' | ; |



19 July 2005 48 8 (DMSO-d6): 10.70 (s, 1H), 7.60 (m 5H),198u2Qly 3H),
7.00 (d, 1 H, 6.75 (d, 1 H, 6.68 (m 1 H, 4.42 (m 1 H, 3.80 (s, 3H,
3.65 (s, 3H), 3.43 (m 2H), 3.10 (m 2I—8 2.95 (m 2H), 1.40 (m 6H. 5
EXAMPLE 10

(S)-3-[4-(2, 6-Di chl orobenzoyl am no) phenyl ] - 2- { 3- [ 5- rrethoxy 2- (pi peridine-|I-

car bonwmﬁh ure| do} propionic acid The title conmpound (25% was
prepared from the conpound of Exanple 9 by hydrolysis in a simlar manner

t o Exanpl 65)3-[442,6-DighlorbbetzoyldmindyBRk ad)-2-{34488-nftbshe rdzeresulihyld (s, 1 H),
'7.35 (m H, 6.72 (d, 1 H, 6.50 (m 1 H),
4.34 (m F%Y”Uée@éﬁw'% a%’o%‘ﬁ 't%es% 3.05 (m 4H), 1.45 (m.6H). 15
EXAVPLE 1The title compound was obtained as a white solid from the compound of Preparation 1 -
(S)-2-{3- ( lis |.car bano thoxy en urel do}-3-[4-(2,
6 di chi of Sheh LBy PR TSR IR FOHPEIE. ‘e My PraGticre reciidd ar
corrpound Bremmbtiai ned as a white solid fromthe conpound of Preparation 1
and 2-am no- N-cycl ohexyl - N-i soprogy =3- met hoxybenzani de foll owi ng the

procedure 20 UEMSHEH: i1H-Bxi@nphie 938 65, (sS4l 2tD. §04((6, 2’11)-!)7 8% (%9 (m

g[?) g‘égﬂ?gﬁw\ 7R, 982(1@!1 o) @64(3% 9h), (4%6 &rRH)H és%ﬁs(ﬁm %{d} %Hgg grsn i

H, 0.90 (m 5H). 25 EXAIVPLE 12 (S)-2- {3 [2 (QIcIohexyllsopropyI carbam)y

1) - 5- et hgxxmlpep_ry{d urei do}-3-[4-(2, 6-di _
chl or obenzoyl am noéphenyl ] propionic acid The title conpound (40% was

~ prepar ed (HorttRE-LisrehansyEninaipeenyll2 #3-[4-4d-aiterBenzenesultonyini | ar

t OpIEXATR 1C 6 (DVBO d6): 10.70 1 7.57
gﬁ;me; 1P 3r&dg%pr%g'dﬁ'°ga‘1"|jf’|)8, 6. 6(9 1)H), 6. 51(?m 1@1) 4.35 Em

1H), 3. 45Tl'(emtltle 1cqq)1pou21d9 S wasf)pregars f(qm the pq)mpoquogf (Eﬁampﬁ-m? b9 July
2005 49 hydrolysns in a similar manner to Example 2.
' 15 © m.p.:223°C
d (DMSO- d6) 10.71 (s, TH), 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), 3.00 (m, 2H).

EXAMPLES 19-23 |
20 These compounds were synthesnzed from the title compound of Preparatlon 1 and
o .using the correspondmg reactant respectlvely foliowing the procedure as descnbed in -
Example 1 and Example 2. The ESI/MS data, HPLC retention times and ylelds are

summarized in table 1.



EXAMPLE 13 ' 19 July 2005
(S)-3-[4-(2, 6-Di chl orobenzoyl anmi no) phenyl ] - 2-[ 3- (2- phenyl ani nophenyl ) ur ei do
] propionic acid nethyl ester The t|t|§ conmpound was obtained as a white
solid fromthe conpound of Preparation .5 and :
N- phenyl benzene- 1, 2-di anine foll owi ng the procedure described in Exanple 1.
S (DMSO-d6): 10.70 (s, 1H), 8.21 (S’T%@ 7.95 (d, 1H), 7.60 (m 4H), 7.50
(m 1H), 7.35 (s, 1 H, 7.22 (d :}15(m 5H), 7.20 (t, 1 H, 6.90"
(t, 1 H, 670 (m 3H, 4.52 (m 1 , 3.65 (s, 3H), 3.00 (dd, 1 H, 2.90
(dd, 1 H). 10 EXAMPLE.14

(S)-3-(4=(2, 6-Di chl or obenzoyl am no) phenyl | - 2- [ 3- ( 2- pheny! ani nophenyl.) ur ei do
] propionic aci/d The title conpound (529 VaESWMEPEr eRbtédtadn ([he conppund.
of . ExarrpEe 13,4y hydrol ysis fin Maleenlpmr manner to Exggﬁl e 2. Yisid :
mp. : 174¢ ?‘B&?EOda) 10. 65 (5. Ly fi 60 (bs,™ 1H)o, 7-62 (m
6H. 7.15 (m 6H), 6.90 (m 2H, 6.75 (m 3HM+H25 (”(mﬂn)H) 216} (-
2H) . EXAMRLE15-20 '
(S)-2-[31(4- Benzenesu fonyl phenyl ) ur ei do] - 3-|[ 4- (2, 6-|di chl or obgnzoyl am no)
phenyl ] propi gnlc t hyl,, es gr The title conpound was obtdined as| a -
white solid¥rom compound Jo ©5 on 1 59%8nd 13.4 40 _

4- benzenesw f onyll phenykam ne foI I OWI ng the procedurg described in Ex npl e -
- 1. S (DVMBO-d6): |10.70 (s, 1H),{ 9.27 (s, 1H), 7.90 (d, 2H), 7.82 (d, 2H),
~7.59 (m [Z5 IQH), 7.I8 (d, 2H), 6.6L (d, I, 4.5 (m 1T H370s,
3H), 3.1{0 (M ZI—D@\/I\/PLElﬁ ' '
(S)-2-[31(4-Fenzen | fxofyl phgnwyl ) urei = 34[ 6-[di ¢ r obenzayl ani no)
phenyl ] pf opi gnl d ac?d 3@?@ t|i I”e”cc%n'\g%s (Zg}% wds p?é%arec fridm- It he

1
U

.conmpound| of Exanpl e 15 hydrolysis in a s,l m I ar ranner to E_xarrpl e 2.
mp.: 222C S (DMSOdG) 0.62 (s, 1H), 7.90((d, 2H), 7.75 (d, [2H), 7./54 (m
12H), . 7. 18 (d, ZH) ﬁm T7Hy, 3.00 (mj 2. -~ [35 19 Juty- 56651 50 _

e

21 CouHaCbN,OsS, | 648 | 168 | 32

99 S CaHzCLNOsS | 628 | 168 - | 60

23 . T‘TO N ! " CaoH25CIaN3O6S 627 . 10.'1: ; _ 4.3' ..

EXAMPLE 24
(S)-2-[3- (2 BenzylcarbamoyIphenyl)ureldo] 3-[4-(2,6- dlchlorobenzoylammo)
- phenyl]propionic acid
a) To a solution of 2- ammo-N—benzylbenzamlde (0.23 g, 1 mmol) in dlchloromethane 2
10 ml) was added a solution of isocyanate from Preparation 1 (0.39 g, 1 mmol) |n'
dlchloromethane (4 mi) at room temperature After 48 h, the reaction mixture: was
filtered and the solid obtained was dissolved in dichleromethane (50 mi), washeg- with
hydrochioric acid 1M solution and brine (2 X 50 mi), dri'ed (MgSO4)'ahd concentratedin -

vacuo.



EXAMPLE 17 : 19 July 2005 .
(S)-3-[4-(2, 6-Dichl orobenzoyl am no)phenyl] 2-{3-[4-(4- nltrobenzenesulfonyl)
phenyl'] urei-do} propi onic acid nethyl estgr The title conpound. was obtai ned
as a white solid fromthe compound of Preparation 1 .5. and

4- (4-ni trobenzenesul f onyl ) phenyl am ne follow ng the procedure described in

Exanpl e 1p) ﬁe(@h@@ndﬁénal 1:%78) \£I§S dl%so'lbled 9| t@galﬁﬁjroflxrem %5 r%l d(vga 2@mn 8- 14
(d, 2H), 7 5 (d 2H) H? 47 % (m
1H)), 6@0 ) 9 E”UDOI( Wlas élpgn aq@dgm/t:b@geﬁgnqrsgmgure was stlrred at room |

[4-2, 6 Di @mperalben?d?yj &M AFR) RBRRVAL or?de{rﬁ‘rebéce(d‘lpms%{n%beﬂ%&Pﬁwgwoff&@b{ de)ndf com

phenyl ] ur ei do} prop| onic acid The- title conpound repare
t he conpoffiosr ofsanspnieated hygrochiphe eriisOs3 Mh. ihes Pivde sacidrmanabtainedEasapl e 2.

15 mps: 2@@@ go,b 9 8.16 -
(a0 feSolk Dmﬁjcﬁ? an&%u?ﬁcaﬁlén bjykﬁash r?ﬁnéf%ﬁg:;phg)(ga% 3&”&%@"&0‘38 (m
1H, 3. Otp Onyieldeg theEXiQWBE@%Q(Q%QO“%héS@ vdilepslidds were synt hesi zed
from the titlg O{qgo gnd of Preparation 1 and using the corresponding
react ant respectlv , following the procedure as described in Exanple 1 -

and Exanple 2.8 mmsesna M datiss, 1HPLD.6S(rH)010.03 (&St Hand. 20i gl1dy, @re (d,
Viera | Bty & 507 28 (b KSR 4 TFAREY (3 ’szBn?Stw‘%”E'@?Qm i ar
: Eﬁal ﬂ029CZ.8&(rﬂ1505) 599 13.4 40 NH 20 s %N, O C32H32Cl 2N406S2 704 18.6 10
EXAMPLE 25 )
(S)-2 [3-(2- Cyclohexylcarbamoylphenyl)ureldo] -3-[4-(2,6- dlchlorobenzoylammo)
' phenyl]propionic acnd '
15 The title compound was obtained as a white solid from the compound of Preparatlon 1 - R
| and 2-amino- N-cyclohexylbenzamlde followung the procedure descrlbed in Example 24
mp 178°C
6 (DMSO-d6): 10.67 (s, 1H) 9.86 (s, 1H) 8.37 (d, 1H), 8. 13 (d, 1H), 7.52 (m, .
'.7H) 7.29 (m, 3H), 6.93 (t, 1H), 425 (m 1H), 3.75 (m, 1H), 3.04 (m, 1H) 284 (m 1H),. .
20 178(m 4H), 1.59 (m, 1H), 1.29 (m, 5H). |

EXAMPLE 26
(S)-3-[4-(2,6- chhIorobenzoylamlno)phenyl] 2- [3 (2- phenylcarbamoylphenyl)
'-'ureldo]proplonlc acid _ ’
25 The tltle compound was obtamed as ‘a white sohd from- the compound of Preparatlon 1
| ~ and _2 _amuno-N—phenylbenzamnde following the procedure described in Example 24.
| - m.p.: 184°C _ . | |
& (DMSO-d6): 10.66 (s, 1H), 10.40 (s, 1H), 9.26 (s, 1H),-8.12 (d, 1H), 7.72'(m,
2H), 7.61 (m, 1H), 7.55 (m; 4H), 7.45 (m, 1H),7.34 (m, 4H), 7.22 (m, 2H), 7.10 (t, 1H),
30 - 7.0Z (t, 1H), 4.26 (m, 1H), 3.03 (m, 1H), 2.83 (m, 1H). | '



I~ H;S, S 21 ONH C28H24C12N406S2 648 16.8 32 N | 22 ' 49JulMR005
C29H24C12N406S 628 16.8 60 0" |/ ~ ~SO 23 CH o N C30H25C12N306S 627.

10.1 43 5 EXAMPLE 24
(S)-2-[3-(2-Benzyi car banoyl phenyl ) ur ei o] - 3- [ 4- (2, 6-dichl orobenzoyl am no)
phenyl ] propionic acid a) To a sol ution of 2-am no-N-benzyl benzam de (0. 23

g, 1 mol), | .ch) oronethane (2 10 m) was added a solution. of
' |socyanat%xé&8g1téyeparatl on 1l (0.39 g, 1 nrnol) in "dichloronethane (4 m)

at room t(szde[IZL(C?clohfak?[mélﬂyi&arﬁéiﬁowﬁﬂ@hlyqDréTHéif-Ql{ﬂf-(ﬂ\@sdlcﬁled%rnggﬂand the
solid obtai neg%was di ssol ved 1 n di chl oromet hane (50 m), washed wt .
hydr ochl GFM@CRRePYIreRionMs 8Hd9and brine (2 X 50 m), dried (MySO4) and.

concent r atreditienconyifiia. waﬂggob}é'lhw %Q@&vhnﬁazsdﬁ)j e tied é@ﬁpé@ﬁ%f' F@Epgrﬁﬁm 13‘) Wwas
di ssol ved in tetrahydrofuran and er (6 M). LiOH (0.0

mol ) SwafPherPaige %?{%P%%ﬂ%tﬁﬂwzaﬁ"qﬁ £9L9%n9\awesmr@qe€ureatdeﬁqm¢n " |
- tenper at w@niph 28 h. After renoval under reduced pressure of
tetrahydrofuran and addition of concentrated hydrochloric acid (0 3 ),
the crude aci dRa0db¢ai ned as a 5 white solid. Filtration and purification

by flash ch t | d.th t
cgrrpoﬁzd ?Orgg % %@%@fag&gé PI d. n%]n% 29 %5@)8 %%H}éﬁ"%wg (bs,
1 H), 10.669, 78] (1 2H), 720.( @820-9 spzr@ 11D, mg(m 1H)H}.06 §m] 8Hf,02.86 L) 1HY. 52°
mH) ) 1762 En (&1, 83 (nD3Rf, 4 b2 (A By 4 49 (d. 2H), 4.27 (m.1H), 3.01 (m

. EXAMPLE 28 _ _ _
(S)-2-3- (2 ted—Butylcarbamoylphenyl)ureldo] 3- [4 (2,6- dlchlorobenzoylammo)
‘phenyl]propionic acid ' '
15 The title compound was obtained as a white solid from the compound of.Preparation 1
| and 2-amino- N-tert—butylbenzamlde followmg the procedure described in Example 24
m.p:: 191°C : _
5 (DMSO-d6): 10.66 (s, 1H), 957 (s, 1H) 7.99 (d 1H), 7.92 (s 1H), 755 (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
. {S)-3-[4-(2,6- chhlorobenzoylammo)phenyl] 2-{3 [2,4-dichloro-6- (cyclohexyl
: methylcarbamoyl)phenyl]uretdo}proplomc acid ' '
25 The title compound was obtained as a white solid from the-compound of Preparatlon T '
~ and 2:amino-3,5-dichloro- -N-cyclohexyl- N—methylbenzamlde following the procedure
descrlbed in Example 24. |
m.p.: 202°C - : _ :
8 (DMSO-d6, mixture of rotamers): 12.85 (bs, 1H), 10.68 and 10.65 (s, 1H,
30 minor/major.), 8.24 (m, 1H), 7.66 (s, 1H), 7.51 (m, 5H), 7.28 (m, 1H), 7.17 (m, éH), 6.56
(m 1H), 4.21 (m, 1H), 3.59 (m, 1H), 2.90 (m; 2H), 2.80 and 2.65 (s, 3H, mincr/major),
1.80-0.80 (m, 10H). - '



10°2.88 (m 1 H). EXAWPLE 25 19 July 2005
(S)-2-[3-(2-Cyclohexyl car bam)yfphenyl)urel do] - 3 [4-(2, 6-dichl orobenzoy

| ami no) phenyl]propionic acid 15 The tjtle conpound was obtained as. a
white solid fromthe conmpound of Prepal;’atl on 1 and

2 am no N—cycl ohexyl benzam de follow ng the procedure described i n Exanpl e

DIVISOd6 10.67 (s, 1H), 9.86 (s, 1H), 8.37 (d, 1 H),
813(d 1&%@%& ) 729(571 3H)H) 693(5 tl)l) 425((m 1 H,

I3-|) 751(219 {1SH)-{3-8- tm/oamemmmhyxcaslaamnyl -B- rhi)zt;hyl;ﬂ(bnljl]?xBerﬁﬁ} 34&1)(2 6-di. 59 (m 1
(SS 3-[ 4- % Oégg cﬁﬂ%woﬁ%ﬁﬂygﬂ?‘%?ﬁﬁeﬁq] 2- [3 (2- phenyl car bam)yfphenyl)
ur ei do] pr Gpe titié compouh@Bad bbtalriet s Tahi oIl fea tid tanpedhdsf Earewbtda&n@n golid

f t f no- N- phenyl benzam i de '

For T oot g 8P B PR Bl BRRRE Sl L e L cksavies o)
- 10.66 (s, rnlE}d)npléQMO (s, 1 H, 9.26 (s, 1 H, 812 (d, 1 H, 7.72 (m

2H), 7.61-(m H),|937° 55 (m 4H), 7.45. (m 1 H, 7.34 (m 4H), 7.22 (m :
“2H), 7.10 (t, 50 7.02 (t, 1 H, 4.26 (m 1 H, 303(m1H) 2.83

1 19 Jgk
gg]) 2- F)?, gc?g‘%gj;g? nﬁ?hﬁ%(?gfdgﬁnn%riémhgon bs &'?éﬂd%?g &S 1§ 7278(d| CHI)oroben

zoyl %éﬁ (Bh ey 7 bt opi ‘b‘f‘% 6-98dimel 1ht ¢ e1 oﬁ@édﬁd 1wa,s3 &fbtral el 309 a
whi te1§ol {rd, ) oms@%dcpr@fgueﬁ Rifin f@af,@trfﬁ H). 48 70 (m
b e follo gt

2-am no- N-cycl ohexy met hyl benzam e pr ocecr(uréOEI'«)éscri bed in -
Exanple 24. mp.: 201C 6 (DVMBO-d6): 10.65 (s, 1H), 9.99 (s, 1H); 8.59 (m .
1.H, 81§xﬁ\m %3—&), 7.48 (m 6H), 7.31 (t, 2H), 7.21 (m 2H), 6.92 (t,
1H), 4.19 1H, 3.06 (m.3H), 2.86 (m 1H, 10 1.65 (m 6H), 113(m
3H), 0. 92( ﬁ!,{BQW(CyEmWM@thyIcarbamoyl)phenyl] -3- -methylureido}-3-[4-(2,6-di’ :

(S)-2-[3- é,g, t&BER lg,ln i (2, 6-di chl or obenzoyl am n
5 e B8 0 DRSO PBEBIHI 48 sty Peddy
' 15- ~ A’solution of the compound from Preparation 7 (0.15 g, 0. 63 mmol) and the rsocyanate '

~from Preparation 1 (0.25 g, 0.63 mmol) in acetonitrile (5 mi) was heated at 70°C for 4 h
- The. volatlles were removed in vacuo and the resrdue was partitioned between ethyl
acetate (1_0 ml) and water (25 ml). The phases were separated and the aqueous layer-'
re-extracted with ethyl acetate (2 x 10 rnl) The combined organic extracts were _
20. washed oonsecutrvely with saturated sodium brcarbonate (10 mi), brlne (10 ml) drred..'
WIth sodium sulphate, filtered and evaporated under reduced pressure The obtained . '
“crude oil was purified by flash chromatography (hexanes:ethyl acetate 1:1) to afford the a
title compound as-a yellow solid (0.1 g, 25%). : | | . .'
_ - 5.(DMSO-d6): 10.70 (s, 1H), 7.59 (m, 5H), 7.18 (m, 7H), 4.30 (m, 2H) 3:10 (s
25 '3H)',. 2.9'_8_'(.5,'3H'), 2.95 (m, 2H), 1.55 (m, 8H), 0.85 (m, 2H)."

EXAMPLE 32
(S) -2-{3-[2- (CyclohexylmethyIcarbamoyl)phenyl] 3- methylureldo} 3-[4-(2,6- dr
' chlorobenzoylammo)phenyl]proplomc acid _ :
30 The title compound (0.06 g, 62%) was prepared from the compound of Example 31 by
hydrolysrs in a similar manner to Example 2
m.p.: 201°C _
5 (DMSO—dS): 10.67 (s, 1H), 7.60 (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).



15 The title conpound was obtained as a V\/mte solid from t1ﬁe’ub/c%9§und of
Preparation 1 and 2-am no- N-tent but yl benzam de foll ow ng the procedure
described in Exanple 24. mp:: 191C 6_(DVMSO-d6): 10.66 (s, 1 H), 9.57 (s,
1H, 7.99 (d, 1 H, 7.92 (s, 1 H), 7.55 (m 7H), 7.29 (t, 1 H, 7.23 (m
2H), 6.92 (t, 1 H, 423 (m 1 H,. 3.02(m 1 H, 2283 (m 1 H, 20 1. 37

(s, 9H).
(S)-3-[4- ?2&&% ﬁ?orobenzoyl am no) phenyl ]-2-{3-[ 2, 4-di chl oro- 6- (cycl ohexyl
et hyl caf%e%@yl%“p@blwybt}mnd&}lfmtyp)lttampbeaél-yj]tﬁéldﬂ)és -l4-@ledmbiground was

obt ai.ned he f Preparation 1 -and
- 2-am no- ﬁ@@% ﬁﬁérj@a exy ﬁ\ﬁ?%ﬁ%‘g%%zam de follow ng the procedure
descr.i bedTmmtlﬂE(ewmb@J@wasm)ptameﬁ@B@ BhifeDMBIO- fdim the xdmpeuraf off Plepa®ItiSH 1 12 85

( bS ir?oodr Qg gﬁ&%%&?%%%%s&ﬁﬁbﬂyh_ﬂloph?n—?yl?ﬁ].lr{eg%llowz&;gég Wﬂée@fr%ﬂ%s%bé‘i ( m 1

H), 3 59 lhrﬁxatlnpﬁemz 90 (m 2H), 2.80 and 2.65 (s, 3H, mnor/naj or),

(9) -2 (3 2 (L BRBky TR0 (R Oy 6. Ry Pt [ 61003 32, 6-

- chl or obenz.agasRR)DieRy RHpr 068 gﬁng%)apggj(,ﬂ'hﬂﬂt Btﬁge(scg,quuryd(ﬂ@ obt ai ned as .
a white solid fromthe conpound of Preparation 1 5

2- am no- N- cycl ohexyl - 3, N- di net hyI benzam de fol | owi ng the pr ocedur e

descrigedexampPragpl e 24. mp.: 193C 6 (DVBSO d6, m xture of rot arrer S):

-12.70 (bs 7.18 (m 4H),
6.95 (m @%;Pﬂé (2199’('&}0%%?"9%"@5'3’ )éﬁm&h%ﬁ%-xﬂ%@de}r\g -I#- (?-b)@dlshmo 10 (m

| 2H)EXAﬁPE%@ﬁ@y&rﬂ:ﬁohﬂqer@ﬂpréﬂnﬂﬁfddﬁ’d or), 2.12 (s, 34, 1.75-0.70 (m 10H.
(S)-2- {P,EFEE (itg TEPRIPANEAORS) WaP RARRAIRY JFRAAYINE- AR 6 éi@a}nl%ﬁmbzz 6- di

chl or o- beriyzjawsagnnrmg,amgnma}qﬁé,qa|Eqagn9|ea@| d methyl ester 15 A solution of the

conpound from Preparatl on 7-(0.15 g, 0.63 nml) and the isocyanate from

Pr epalati on 170 2)25C 0.63 mmol) in acetonitrile (5 n) was heated at 70C
for 4.h. 5 (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).

EXAMPLE 35
.20 (S)-2-[3-(2- BenzenesuIfonylphenyl)ureldo] 3-[4-(2, 6 dlchlorobenzoylamlno)
| | phenyl]proplonlc acid methyl ester ' '
To a stirred solut_lon of tnph_osgene (0.084 g, 0.28 mmol) in dichloromethane (1 ml) at
- 0°C was slowly added a solution of 2- bénzenesulfonylphenylami'ne (02 gl 0.87 mmoi)
- in dlchloromethane (1 mi) and the mixture was stirred at 0°C for 15 mlnutes After that
25 tnethylamme (0. 17 g, 1.74 mmol) in dlchloromethane (2 mi) was added dropwnse at 0°C -
' and the reaction was allowed to stir at room_temperature for 3 h. To this solution a :
mixture of (S)-2-amino—3-[4—(2,6-dichlorobenzoylémino)'p_henyl]propionic acid m_éthyl a
ester _hydrochlorjde (0.35 g, 0.87 fnmol) and triethylamine (0.9 g, 0.87 mmol) in .
dichlqrbmethane (2 ml) was slowly added and the resuiting reaction rhixturé was stirred _ '
30 | at room température overnig_ht._The volatiles were removed under reduce'd. bressure
and the residue was purified .by column chfdmatography (Flash Biotagé .
dlchloromethane ethyl acetate 3:1) to yield the title compound. (O 26 g, 50%) as a white
solid. _ ' ’
| 5 (DMSO-d6): 10.75 (s 1H), 8.50 (s, 1H), 8 16 (d 1H), 7.92: (m 4H), 760 (m
35 9H) 7.25 (m, 3H), 4.40 (m 1H), 3. 70 (s, 3H) 3.08 (dd, 1H), 2.90 (dd, 1H).



The..vol atiles were removed in vacuo and the residue was ParH3%Red

bet ween ethyl acetate (10 ml) and water (25 m). The phases were separated
and the aqueous |ayer re-extracted with ethyl acetate (2 x 10 m). The
conbi ned organic extracts were 20 washed consecutively w th saturated

sodi um bi carbonate (10 m), brine (10 m), dried w th.sodi um sul phate,
filtered gm MY aPsy at ed under reduced pressure. The obtained crude oil was
purified flash chronmat ography (hexanes:ethyl acetate 1:1) to afford the
title conb%@rlé -@Benzpepsviiprdphenyldrdidg]-34498.6-d ch PvBiEuR)ylartBoy 0 (s,

., 7.594 , 7H ., 4. 30 2H), 3:10 25 510 308 ,
l?:DI—D 2. 95" ény’”f%ac’“?c ?gnm 8H)H) 0. 85 (gnm 2H)H)EXAI\/PLE(1832 v (s

(S)-2-{3- Trza vt@@qrmmnm (AEtShy.| B4 bearoyepake fydr 48 nehbylng ef Bamde R8-b)2, 6- di

chl or ape cid 30 The title compound (0.06 g,
6299 was é epar ed %rggﬁngyh%%%ﬁp%ﬁ@p%fé'aanpl e 31 by hydrol ysi sin a

sim | ar mannermtpa 27ad@pl e 2. mp 201C 6 (DVBO db): 10 67 (s, 1 H, 7.60
5H), 7.40 4.28
(23) D .16 (m é@"”g@%@ @ﬁ}%dﬁb 1H& &t Srn”é%* 063@) ﬂd;%&ﬁ? (Qood)kl)?s?ﬁ EXAN(PLE

2H), 7.83 (d, 1H), 7.59 (m, 9H), 7.28 (d, 2H), 7.22 (t, 1H), 4.31 (m, 1H), 306 (dd 1H)
(S) 2- {30{#%&9 CF{I or obenzenesul f onyl )th| ophen: 3-Vi ] urei do}-'3 [4 (2,6-dichlo

ro benz [?Jhenyl ] propionic acid nethyl ester The title conpound was
obtaimed as a white solid fromthe compound of Preparation 1 .5 and

4-( 4-chl or)&l\)ené%nesw f onyl )th| ophen- 3-yl amine fol l owi ng the procedure-
descrlbeoE Ie 31. 5 (CDCI3): 8.15 (s, 1H), 8.07 (d, 1H, 7.77 (d,.

|2_|)H? 4785aS§-dy[4J(E%3rD|Zhmoﬁgnzc?ﬁmlnoip%(ﬁ]nﬁ-&w (plzeﬂigm@m sg#&nylﬁJh%ﬁy(]d 1

- (9)-2-{3- l[f&'d(ozlpoﬂ"eﬂ'swé E’t‘?é@dleﬁtﬁﬁyl)thl ophen- 3- yI]urel do} 3 [4- (2, 6-dichl o
'ro benZOMieatmef’&}rm&Hst]a%réméxﬁéH Gs 8G e HRd triokd ﬁneC&Hm&mQ Rt arg\@cﬁwar

. prepared fromthe. . npl e 33 by drolysis in asim
manner to?'“éxé%‘? @rrwo-?ﬁgﬁéggdmNpZQpenzoylamlno)phenprroplomc acnd methyl ester

hydrochlonde followmg the procedure described in Example 35.
5 (DMS0-d6): 10.75 (s, 1H), 8.46 (s, 1H), 8.05 (d. 1H), 7.92 (d, 1H) 7.55 (m,
7H), 7.20 (m, 3H), 4.42 (m, 1H), 3.68 (s, 3H), 3.10 (dd, 1H) 2.90 (m, SH), 1.40 (m, 6H).

20 EXAMPLE 38

(S)-3-[4-(2,6- DlchIorobenzoylammo)phenyl] -2-{3-[2- (plperldme 1-sulfony|)phenyl]

ureido}propionic acid '
_The title compound (20%) was prepared from the compound of Example 37 by

_ . hydrolysis in a similar manner to Example 2. '
- 25 _ m p.: 225°C

3 (DMSO-d6): 12. 72 (bs, 1H), 10 71 (s, 1H), 7.92 (m, 2H) 7.55(m, 7H) 7.25 (d,
2H) 716(t 1H), 433 (m 1H), 3.07 (dd, 1H), 2.87 (m, 5H) 1.43 (m 4H), 1.35 (m, 2H).

" EXAMPLE 39 | |
30 (S)-2-{3-[2- (Cyclohexylmethylsulfamoyl)phenyl]ureldo} 3- [4 (2 6- dlchlorobenzoyl |
ammo)phenyl]proplomc acid methyi ester '
The title compound was obtalned asa white solid from the compound of Preparatlon 2
and (S)-2-amino-3-[4-(2,6- d|c_hlorobenzoylam|no)phenyl]pro_plomc. acid’ methyl” ~ester

hydrochloride following the procedure described in Exam'plhe 38.



b (DVMBO-d6): 10.70 (s, 1 H),. 8.45 (d, 1 H, 8.23 (s, 1 H)19WIyRO0bd, 2H),
7.89 (d, 1H, 7.56 (m 8H), 7.23 (d, 2H), 4.32 (m . 1H) 3.05 (m: 1 H),

2.86 (m.1 H). EXAMPLE 35 .20 .

(S)-2-[3-(2- Benzenesulfonyl phenyl ) urei do] 3-[4-(2, 6-dichl. orobenzoyl anm no)

phenyl] prop ionic acid nethyl ester To a stirred solution of triphosgene

(0.084 g, 0. 285nBRISO-bE): dioch Qr @n?teh@sﬁ@s (1]H8m8)06ad 1%} e %' 9%9/7 ddgd a

sol ution of 2- benzenesul f onyl phenyl am ne
di chl or omdtthan@2 (M. o) 7a3’d(d BE).m- @ Ur éHM/af!s4%(mr el 168 mai—bﬂﬁa (mi, N es.

After. thagdoé&g 1H rigtjrw(lj ng&nggggs g1 5} 4,q31ql 95 iR éal I o hI or onmet hane (2

m) was a ro vmse at’ rea I on”’was dto stir at room
- tenperature for 3 h. To this sol utlon a mxture of

(S)-2- ﬁ ﬁ[};{ % 4@ 6- di chl or obenzoyl am no) phenyl ] pr opi oni ¢ aci d net hyl -
ester hydrochloride (0.35.g, 0.87 mol) and tnethylam ne (0.9 g, 0.87 mol)

in dichl (3)eawd- mc(ﬁemy)mmslsglfendoyl)auemd]taadid}#ﬂew(asﬂjhldhngobeﬁﬁylon

m xt ure vvg%;o Eé'ﬁ@g’?{gB roo tenperature overnight.. The volatiles were | |

onic ac: . A
.renoved under ressur and the residue was purified by colum

chr omat ogihoh&le(t—'dra;scburﬂl (ﬁza/g)ewas mtepdtedrfooret thaneorepdiyid a€ ebxai®is:3b) by 0

~yield the 50%.,as a white solid. 8 (DVSO d6
){0.75(3,"%&1&‘%&. ) ”ﬂﬁ’o%xf%‘p (W, 1 H, 7.92 (m 4H), (7 60(m) 35

9H), 025 (m @i 18’-5°G;0 (m. 1H, 3.70 (s, 3H), 3.08 (.dd, 1 H), 2.90 (dd,

1 H. 19 July 228 56 EXAMPLE 36 _ :
(S) - 2- [ 3- ( 2- Ben#2MeSutPonf1/BHEn) 8r3& Go] H3-1-89 (2, 3MiTeH & IbBnZ &1 ER no)
phenyl | pr agj, grisc(ndciry Tbaéalém)erqerrpqmdct 69> 18y, DIAAMVAS), B EPHEIHS rom
t he corrpound of ngg {\3 g sis'in a si'mlar nanner to EXanple
2. mp.: 237¢d 1HINVGER §%)3H)1D4F5m $H). 110 (18, 49, (92 (gH3H)8. 06 (d, 1H), 7.99
(d, 1H),792(d 2H) 7.83 (d, 1 H), 759(m9H) 7.28 (d, 2H), 7.22
(t 4. 31 , 3.06 (dd 1 H, 2.86. (dd, 1 H. 10 EXAMPLE 37 . .
(9)- 315[4 EXANIPY; 1 orobenzoyl ani no) phenyl | - 2-{3-[ 2- (pi peri di ne- 1-sul fonyl ) -~
'_phenyl_ ]l GQ’)QL[@C{]ZFH&%R'IHe%yf’}G}eQ’dé]Bj tlly(|2 Geéfcﬂforobenzoylamlno)phenyl]
- : propionic acid methyl ester _ _
"'The title compound was obtalned as a white solid from 2- benzylphenylamlne and (S)-2-
- amino-3-[4-(2,6- d|chIorobenzoylammo)phenyl]proplonlc acid- methyl ester hydrochlonde
20 'followmg the procedure descnbed in Example 35. ' _
- 5 (DMSO-d6): 10.72 (s 1H), 8.10 (s, 1H), 7.65 (m 6H) 719(m 7H) 695 (m,

4H), 4.55 (m, 1H) 3.91 (s, 2H) 3.68 (s 3H) 300 (m, 2H).

o EXAMPLE 42
25 '_ (S)-2-[3-(2- Benzylphenyl)ureldo] -3-[4- (2 6- dlchlorobenzoylammo)phenyl]
pfOplOﬂlC acid ' _
The titte compound (43%) was prepared from. the compound of Example 41 by . _
s hydrolysis in a similar manner to'ExampIe 2. - ' |
| m.p.: 232°C | |
30 - d (DMSO-d6): 10.68 (s 1H) 8.18 (s 1H), 7.74 (d, 1H) 7.54 {m, 6H), 7.15 (m
| _ 8_H'),_6.92 {m, 1H), 6.70 (d, 1H), 4.30 (m, 1H), 3.92 (dd, 2H), 3.00 (m, 2H).



The title conpound was obt ained as a V\:hl te sol id fromthe1edmyda@ﬂd of .
Preparation 3 15 and (S)-2-am no-3-[4- (2, 6-di chl or obenzoyl am no) phenyl ]
prop ionic acid nethyl ester hydrochl %l de followi ng the procedure
described in Exanple 35. S (DWV5O- d6): .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 1 H), 3.68
(s, 3H) 2.90 (m 5H), 1.40 (m 6H). 20 EXAVPLE 38

(S)-3- [4 (2 Iorobenzoyl am no) phenyl ] - 2-{3-[2- (pi peri di ne-1-sul fonyl)p
henyl ] uGsé13d6}(Biﬁo@icbmr@baoxwﬂrmQ)phéeylib@rfﬁdﬁmebg&(kﬂfamﬁ)tphgpafee@b]f rom

t he COMPOLY it y hydrolysis in a simlar manner to Exanple
2. 25 mp 256°%WZ?§Q 12.72 (bs, 1H), 10.71 (s, 1H), 7.92 (m 2H),

7.55 (m- 1714) tltlacqsp@md Wabbqbta',inegﬁaé ta, whitesplid! fiddh emheaaylkmfan@;pﬂzm(lglﬁmel H,

2. 87 (sm E
(S)- 2({3 Tw(@} %ﬁh’é‘%l[ﬂ% *ﬁc’%(?’Pé%%%ﬂyg%H%%FAM@f%‘?m% 35 (mewyiester or oben
zoyi am hvd}qﬂh@n@bﬁ@bgmg)meqaramddnrmmxbeestE;]Earf[dﬂe Fitle Corrpound was .
obtained as a e.c oy of Pre aratlon
(S) - 2- ani no- 3%\@'\@%‘%&1 %Epgﬁbﬁ% 8y‘1%r% §j phéfye] Brbi&hire. @d) d'32n’em hyl
ester  hysh)pzhbgm, det) fabd awikag 4t4semprmesl'ea€esd§®calo|@e(ﬂq '2m1 Exanpl e 35. 19
July 2005 57 S (DMBO-d6): 10.70 (s, 1H), §06(d_ 1 H,
7.90 (d, 1 H), 7.70 (d, 1H), 7.52 (m 6H)_ 722(d 2H) 7.10 (t, 2H),
4.45 om BEXAMPBEG@ (s, 3H), 3.52 (m 1H), 3.10 (dd 1H) 2.85 (dd; 1H), .
2.60 (s, , Q2. 4 1.15 (m. 6 o
(9)- '2( {3 @?"(@%gﬁ%éﬁlﬂ H@%Wyé%n‘v‘%%hﬁf)%%ﬂﬁ] BF’éﬁ‘ﬂéjﬂlfQD)['nhewlBlrdld@hl or oben
zoyl = ampropjhenyéidpr opionic acid The title conpound (52% was prepared -
~fromthe co undo 39 b hydrolysis in a simlar manner to
Exanpl e ngtemcﬁmpfg% (gB?/“EI\)S@ d%?par% ﬂm%/ (8¢ goppourg, 9P Fxemple #3Hpy - 7. 89
(d, 2H), h?ldr?)lys(sdnakiﬂﬂarrﬁarﬂ%rtcﬁ&kaméﬁ)z 7.49 (m 2H), 7.24 (d, 2H), 7.11.
(t, 1.H, 434& , 3.47 (m 1 H), 3.07 (dd, 1 H), '2.82 (dd, 1 H),
2.52 s, 3H), ™mP452 r{% 3H, 1.20 (m 4H), 1.02 (m 3H. 15 EXAMPLE 41.

8. (DMSO-d6):10.70 (s, 1H), 8.42 (s, 1H), 8.15 (d, 1H), 7.58 (m, 6H), 7.32 (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 (8 2-{3 -[5- Chloro-2 -(4- chlorobenzenesulfonyl)phenyl]ureldo} 3-[4- (2 6 dlCthl‘O
' 'benzoylamlno)phenyl]proplonlc acid methyl ester - '
‘The title compound ‘was -obtained as a white solid from 5:—Chlo"ro-2—(4- |
: chlorobenzenesulfony|)phenylamme o _-and _ . (S) 2-amino-3-[4-(2,6-
dlchlorobenzoylammo)phenyl]proplomc acid methyl ester hydrochlonde followmg the .
- 25 procedure descnbed in Examp!e 35. : . . _ :
5 (DMSO-d6): 10.72 (s, 1H), 7.33 (bs 1H) 848 (s, 1H), 8.25 (s 1H) 7.95 ( ,. |
-4H) 7.60- (m, SH) 7.28 (m, 4H), 4.32 (m, 1H), 3.70 (s, 3H) 3.02 (dd, 1H) 2.90 (dd,
1H) '

- 30 EXAMPLE 46 _
. (S)-2-{3-[5- Chloro-2- (4 chlorobenzenesuIfonyl)phenyl]ureldo} 3- [4 (2,6-dichloro
' benzoylamlno)phenyl]proplomc acid _
The title compound (80%) was prepared from the compound of Example 45 by
' hydrolySIs in a SImllar manner to Example 2.
35 m.p.r239°C



" (9)-2-[3-(2-Benzyl phenyl ) ureido]-3-[4- (2, 6-di.chl or obenzoyl1@rislyad08henyl |

" propionic acid nethyl ester The title conpound was obtained as a white
solid from 2-benzyl phenyl am ne and () _

am no- 3-[ 4- (2, 6-di chl orobenzoyl am no) phenyl ] prop ionic acid nmethyl ester
- hydrochloride 20 follow ng the procedure described in Exanple 35. S

EE}'\/BCZ(:I?) 41g534%®%o H6fh9. 7% %011(-153 8|_§o &g ?52((5% ?ﬂ?ag %mmg]HSZ 9 K’Pﬁg
(o 25 5 2021 () 310 (ag, 1H) 2.85 (dd, 1H |

(S)-2-[3-(2-Benzyl phenyl)ureido]-3-[4-(2, 6-di chl orobenzoyl am no) phenyl ]
propionic acid The title conmpound (43% was prepared fromthe corrpound of
‘Exanpl e 41 by hydrol yS|s inasimlar manner to Exanple 2. mp.: 232C 30

d (DVSO- dg %g}é 8.18 (s, 1 H, 7.74 (d, 1.H, 7.54(m. 6H) ,
7.15 (n1 k@ﬁ*q' 2 n1 1 H, 6.70 (d, 1 H, 4.30 (m 1 H, 3.92 (dd, 2H),
3.00 (m £92-[3t@- Berhqpn@@OBonleBolElKkWieEyﬂﬂreldo] 3-[4-(2,6-dichlorobenzoyl
(S)-3-(4- gg],lﬁo)?(,g&ﬁgrgg Qr?‘z"(f)g‘é E%Egsetg I]-2-[3-(2-phenyl sul fanyl phenyl )ure

i do] propioni tIe conpound was obtained as a
-whi t e sol iTde f titemc@mploeny | wask febﬁylhpdnezmll anwvhiee flianflom 2- -benzenesulfonyl-5-

S) - 2- di_chl d t hyl
coter nyHoBRNEMIARe G pfd A T RE S Bt BN GR e b P e repioue 5.
( DI\/SOlQiG) acid ettlyl ester hyddpchiBridkbfol@ying: thd) proSedLQe (:léscribeb')nn EZar@Qle(CfQ 6H) 7 32

Enm1 2E|)H) o &mg&% 1099 (linytedo ity £ & 1y A2 B 7'?0

(9)-3-[4=(R),6:3 ( ©h|4®i)0rbe0(rﬂyhHWW)(Bh%)(b]tO%iB&iQ)Z?Fﬁ@ﬁ (¢! $H(fanyl phenyl )ure
~ido] propionic acid The title conpound (60% was prepared fromthe '
corrpound of Exarrpl e 43 by hydrolysis in a simlar manner to Exanple 2. 15-

-mp 220CERAMPVEO:gI6) : 10. 70 (s, 1H), 8.42 (s, 1H) 8.15 (d, 1 H), 7.58 (m
6H) 75822((%-?-[31(2:%enzene3uIgomnyl%Fcl:)hloZop%gn)((l)ure}do'_]Dﬁ [4 (2 gdgcrﬂlor]dbzl)n’zoﬁ 00 (dd !
: amlno)phenyl]propuomc acid '

The title compound (25%) was prepared from the compound of Example 47 by
. hydrolys:s in a similar manner to Example 2.
m.p.: 242°C _ S
20 . 5 (DMSO-d6): 10.72 (s, 1H), 858 (s, 1H , 7.80 (m, 4H 7.53 (m, 7H),'7.1.5 (m,
4H), 4.30 (m, 1H), 3.00 (m, 2H). ; '

- EXAMPLE 49 _ .
._ (S) 2-{3 [2 4- leromo-G (cyclohexylmethylcarbamoyl)phenyl]ureldo} -3- [4 (2 6-di
25 chlorobenzoyIammo)phenyl]proplomc acid methyl ester
- The title compound was obtained as a whlte solid from 2-Amino-3,5-dibromo-N-
cyclohexyl-N-methyl-benzamide and : (S)-2-amino-3-[4 [ (2 6-
dlchlorobenzoylammo)phenyl]proplonlc acid methyl ester hydrochloride followmg the
procedure described in Example 35. : :
30 - 5 (CDCl,, mlxture of rotamers) 7 98 (m 1H) 7.67 (m 3H), 7.24 (m 7H) 6. 76. :
- - (m, 1H) 4.32 (m, 1H) 3.67 and 3. 53 (s 3H, major/minor), 3.49 (m, 1H), 3.04 (m, 2H)
2.86'and 2.58 (s, 3H, maJor/mmor) 1.80-0: 80 (m 10H).



EXAVPLE 45 20 | © 19.July 2005
(S)-2-{3-[5-Chl oro-2-(4-chl orobenzenesul f onyl ) phenyl Jurei do}-3-[4-(2,6-dich
| oro benzoyl ani no) phenyl ] propi oni ¢ acid nmethyl ester The title conpound
was obtained as a white solid from 5-chl oro-2-(4- :

chl or obenzenesul f.onyl ) phenyl am ne and (S)-2-am no-3-[4-(2, 6- -

di chl or oberagy1aEH0) phenyl ] propi oni c acid nethyl ester hydrochl oride
following the 25 procedure described in Exanple 35. 6 (DVBO-d6): 10.72.
(s, 1 H), (P)3943((B4;Dibremo-g(cyglohexylimethylcgrizgngy)phenylureidep3(4q2,6-4H) , 7. 60
(m 5H), ZhkBobéRzcdAmind ) A (s, 3H, 3.02 (dd, 1 H), 2.90 -
(dd. 1 H 30 EXAVPLE pgfertyTprddibnicicld T
(S) - 2-{ 3- [TBe Citleor@mnpoyntl (4% wigenprenarsd| fromy theplkempoiing eif déjan®l¢ 49 By 6- di ch:
~loro bengaylEkne |1 pr.apj.on Ld The title conmpound (80% was -
prepar ed f)rg%fm@tg%é é%%%}‘ug} S?P{c}%?aa?nrﬁéé%S by hydrolysis in a simlar
manner to Exanplmge: 293°85 m p.:239C 19 July 2005 59 5 (DVsO-d6): 10.70 (s, 1

H, 8.60 (s, 1 ' m 6 7. 61 ( H, 7.25 (m 3H), 4.21 (m 1
1 5 %0 (da, '3 WysCABhRle Shrogndrgy plaarik: a9 1B70Ts, 1 B 'and 05
(S) - 2- [ 3- (R-1BenzHarEaMbAO NN -(B; ¢h), qrampiersth) v & @0 213y, [sd%L %,61%*), ahopbenzoy
~am no) iﬂ_en I%Qrophﬁm c_acid net h%/l ester The title conpound was obtained
as a whi t &0t 194 My I 2258 {7k rdBu i BnTd 3-64c i oirb gREIRY MR he!-80:8-80 (m, 3
- (S) - 21@m mgHB- [ 4- (2, 6-di chl orobe nzoyl am no)p henyl]propionic 10 acid. . -
met hyl ester hydrochloride follow ng the procedure described in Exanple 35.
s (DwVBO-d6):-~10.74 (s, 1 H, 8.60 (s, 1 H, 8.35.0, 1 H, 7.92 (m 4H),
7.60 (m  EXAMPLE/526 (m 4H), 4.40 (m 1H), 3.70 (s, 3H), 3.10 (dd, 1.1-1),
2.90 (dd, él%éFXAI\/PLE 48 15 . - - ' : L
C(9) - 2- [ 3- (- BériZenBidiorahg nzeizming ool 3nl2(tebiens-4-sufond)-Gitdivercobenzoy.
|~ am no) ﬁﬂaﬁwbﬂ‘é}mwr@i@bppr@gi&ia Beidthédng esggpound (25% was prepared fraom .-
‘t'he conpound of Efxar’rgl e 47 }/ hydrolysis in. a simlar manner to Exanple
2. mp: gﬂgure of 2-(toluene-4-sulfonyl)-5-trifludromethylphenylamine (0.2 g, 0.63 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. T'he_-crUde'isoéyanate was slowly added
to a 'solution of. (S)—2_-amino-3-[‘4—(2,6-dichIorobe'nzoylamino)phenyl]propionid acid ;
methyl ester hydrochloride (0.25 g, 0.63 mmol) and triethylamine (0.063 g, 0.63 mmol)
_20'_' in dichloromethane (2 mi) and the reSuIting reaction mixture was stirred at room
© temperature OVernight. The precipitate obtained was collected by filtration, washed -
several times with dichloromethane and dried under vacuum to yield the title compound
(0.36 g, 82%) as a white solid. | | R
S '(DM-S'O-dG-): 10.74 (s, 1H), 8.65 (s, 1H), 8.42 (d, 1H), 8.30 (d, 1H), 8.20 (d,
.25 1H), 7.86 (d, 2H), 7.85 (d, 2H), 7.58 (m, 6H), 7.30 (m, 4H), 4.40 (m; 1H), 3.70 (s, 3H), -
©3.00 (m, 2H), 2.39 (s, 3H). I ' ' '

EXAMPLE 52
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-{3-[2-(toluene-4-sulfonyl)-5-trifluoro
30 .methylphenyl]uréido}propionic acid o
~The title compound"(60%') was prepared from the compound of Example 51 .by "
: 'hydrolysis in a similar.manner to Examble 2. L
mp:233C | | | |
5 (DMSO-d6): 10.72 (s, 1H), 8.65 (s, 1H), 8.32 (s, 1H), 8:20 (d, 1H), 7.86"(d,
35 2H),7.56 (m, 7H), 7.32 (d, 2H), 7.25 (d, 2H), 4.20 (m, 1H), 3.10 (dd, 1H), 2.90 (dd, 1H),
2.37 (s, 3H). ' ' '



20 S (DVBO-d6): 10.72 (s, 1H), 8.58 (s, 1 H), 7.80 (m 4H? Jsly2806n, 7H)
7.15 (m 4H), 4.30 (m 1 H), 3.00 (m 2H . EXAMPLE 49

(S)-2-{3-[2, 4-Di bronmo- 6- (cycl ohexyl net yl car banmoyl ) phenyl . ] urei do} =3-[ 4- (2,
6-di 25 chl or obenzoyl am no) phenyl ] propi-onic acid nmethyl ester The title
-conmpound was obtained as a. white solid from 2- Am no- 3, 5-di bronp-N

cycl ohexyl - N-net hyl - benzam de and (S)-2-am no-3-[4-(2, 6-

di chl or obenzoyl am no) phenyl | propi oni ¢ acid nethyl ester hydrochloride

fol | owi ngEXAMPLEEdcedure described in Exanple 35. 30 S (CDO 3, mixture of

, 32
oo ) g it ol iy B e i B dly 5
2. 86 -and 2mu®)pbenBdihropiric Acidmoethy! s®0-0..80 (m 10H). 19 Jul y 2005 60
EXAMPL

5 __
(S)-2- f 3- ?Ee A5 SPEIRSURY (5% RS st Ry liE SREY 1 TYRe AN AiPEr tRlyens-4-4- (2: 6
-di  chl osmitmewz;mdnammme) pi (S)} 3- prniviol D -2, @cdlcdloni&nszylbmrfb%ﬁwwMoéu@ﬁ% was -
Pyt o TG <SR Qo AP bt S el Beelisg . 1 s
(12')5 %H)5 (10 79([031501113 18. 739(saﬂd 8.6l13(s, (m) d.4b, dnBlHPW/@B grﬁr)zH 77@21?7@5 11 o

m '

> 08 (m 34 772)%25915@6 ) 74 <rrh§§waﬁm)m> 5 ehlo 0 49 caoHo .
- EXAMPLE 52.90B)d,3rH)42.48 (8, -3ph chI or obenzoyl am no) phenyl ]
-2-{3-[2-(tol uene-4-sul fonyI )-5-trifluoro rret hyI phenyl ] urei do}prop| oni c
acid nethyl ester 15 A m xture of

2-(tol uenngNlea‘mlyl) 5-trifluoronethyl phenyl amne (0.2 g, 0.63 nmmol) and-_ B
di phosgen i n di oxane : % was heated at 60C for 16

(0,061
h. The gﬁ)\?e'ﬁt [vaﬁgmf%ﬁd@/‘éﬁe’ﬂﬁfﬂ'é“”%ﬁ%wmg’é’@ B4R &- @'theobgwénat e

was sl ow é(m&itq ﬁ‘en)tl}brapﬁﬁlidlﬁchan of
(S)-2-am 6- di chl orobenzoyl am no) phenyl ] ptgmalm on ic aci d met hyI

est er l%ydﬂafcmﬂ r?%pcwdzsﬂg{ VB PAPAIEY H0ME thei EPRpPUIA é Berues %, bp. 63

ol ) 20 hydrély6i8tros siflehARAnérdo Hxhmplde t he resul ting reaction mxture was:
stirred at room .tenperature overnight. The preci pltate obt ai ned was -

coll ected by fPRT#T6n, washed
5 (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 (s, =
20 3H). : : ' o E

. EXAMPLE 55 _
_ (S)-24{3-[5- Chloro-2 -(2,5- dlmethoxybenzenesuIfonyl)phenyl]ureldo} 3- [4 (2 6-di
chlorobenzoylamlno)phenyl]proplomc acid methyl ester ; o
25 .The title. compound was ~ obtained as a white ‘solid from 5-chloro- 2 (2 5-
dlmethoxybenzenesulfonyl)phenylamlne : and : (S)-2-amino-3-[4-(2,6-
_dlchlorobenzoylammo)phenyl]proplonlc acid methyl ester hydrochlonde followmg the
procedure described in Example 51. _
5 (DMSO-d6): 10.68 (s, 1H), 8.65 (s, 1H), 8.34 (d, 1H') 8.18 (s, 1H), '7.'90 (d,
© 30 1H), 773'(5 1H), 7.52 (m, 5H), 7.20 (m, SH), 4.38 (m, 1H), 389 (s, 3H) 3.62 (s, 3H),
358 (s, 3H), 2.95 (m, 2H). | "



several tinmes with dichloromethane and dried under vacuum'?dulyi28P% the

. title compound (0.36 g, 82% as a white solid. 6 (DVBO-d6-): 10.74 (s,
1H), 8.65 (s, 1 H), 8.42 (d, 1 H, 8.3%(d,. 1 H, 820 (d, 251 H, 7.86
(d, 2H), 7.65 (d, 2H), 7.58 (m 6H), 7.30 (m 4H), 4.40 (m 1 H, 3.70 (s,
3H), 3.00 (m 2H),,2.39 (s, 3H . EXAWPLE 52

(S) - 3-[4- ERAfrFDiECH or obenzoyl am no) phenyl ] - 2-{3-[ 2- (t ol uene- 4-sul fonyl ) - 5-t
rifluoro 30 methyl phenyl]ureido}propionic acid The title conpound (60% -
~ was prepatded- {‘3ri§n¥'t"ﬁé° 2diodimetheryberaemp s iBnybphenylinreidadis[4-(2,6dsi mi | ar
manner to 6): 10.72 (s, 1H), 8.65 (s, 1 H),
8.32 (s, Cmmrﬁog}anﬁhe)fhe%;ﬁ%og) &?M%Q€S 2H), 7.56 (m 7H), 7.32 (d, 2H),
7.25 (d; ‘éfM) titlg Wm%ndl(‘ﬁf ) ®ag(prepried 1frean, the, gompaiehd of @xamrﬂeﬁs bg, 3H).
19 July 2 B4

(5 213 @Qﬁo 19 b2 g Frasiner t9 Examp P&/l ) phenyl ] ur ei do} - 3 4- ( 2, 6- di chl or ob
enzoyl am no)phentd0Per opi oni ¢ aC| d met hyl ester 5 The title corrpound was '

‘obt ai ned as a ite-soli m 2-.chl aro-5-(t ne-4- _sul f on hen fam ne
and (S)-2-am n%%??"‘?é' gogﬁgﬁlﬁ? Béﬁz@y?g%egy)eg ew;‘) ]7&50({5??0% gzp '
‘met hyl esthy; 7m5d(rso¢h) ar4signf sy, ewisnen, t9e, pmq&dum ggsqs] fied 3ig @X@ |e 51.
S(DIVBOd?é 10,78 (s 1H), 8.61 (s, 1H) 0 (d, 2H), 7.95 (m 2H', 7.82
( P ) 2H), 7.60 (m 3H), 30(m 5H), 4.35 (m V H), 3.70 (s,
3H), 8110 (dd, 1H), 10 2.90 (dd, 1 H), _2.40 (s, 3H). EXAMPLE 54 '
(S)-2-{3- %@Fb&e‘% 5- (tol uene-4-sul fonyl ) phenyl Jurei do}-3-[4-(2, 6-di chl orob
y

enzoyl | ] pr opi oni c aci d 15 The title conpound (32% was
_ prepared (iS)QqBYDBGRBRGLIEDS )dedido ?l)z [4h2%&@ibﬁﬁir§béﬁko§laﬁhﬂbs ar
O d6 10. 70 (s, 1H,

‘manner to Exaﬁ'gle 2. méo
'8. 19 ( bs, Phay!IproRjonic %H)ethv'efée'(d 2H), 7.60 (m 5H), 7.28 (m 5H),
4. 18 (m 1) titleScckibundds oﬂibﬂned%s%lﬁn@soh@ fdm 2DehBedesuliofby?in-3-ylamine

15 and (S)-2-amino-3-[4-(2,6- d|chlorobenzoylamlno)phenyl]proplonlc acid methyl ester
~hydrochloride followmg the procedure descnbed in Example 51 - :
& (DMSO-d6): 10.75 (s, 1H), 892 (s, 1H), 8.48 (d, 1H) 18.35 (d, 1H), 8.22 (s,
1H) 7.98 (m, 2H), 7.60 (m, 9H), 7.23 (m, 2H), 4.44 (m, 1H) 3.68 (s, 3H), 3~O.O (m, 2H).

20 EXAMPLE 58

(S)-2-[3-(2-Benzenesulfonylpyridin- 3-yl)ure|do] 3- [4-(2 G-dlchlorobenzoylammo)
phenyl]proplomc acid _ _ '
The title -compound (71%) was prepared from the compound of Example 57 by

. hydrolysrs in a: similar manner to Example 2 '

25 - m.p.: 181°C
) (DMSO d6) 10.69 (s 1H) -8.94 (s, 1H), 8.43 (d, 1H) 8 19 (s, 1H), 803 ( ,

3H) 7.68 (m 9H), 7.27 (d, 2H), 4.30 (m,. 1H), 300 (m, 2H). o

EXAMPLE 59 _ _
.30 _(S)-2-[3-(2-Benzenesul_fon'ylphenyl)ureido]-3-(2',6'-dimethoxybiphédyl.—4-yl) _
 propionic acid rnethyl ester | ._ o -

'-The titte compund is obtained'as a white solid from-2- benzenesulfony(phenylamine and
(S)-2- ammo 3-(2',6'-dimethoxybiphenyl-4- yl)propuonlc acid methyl ester hydrochlonde
. followmg the procedure described in Example 51. : ) '
35 ) (CDCly): 8.68 (s, 1H , 8.04 (dd, 1H); 7.81 (d, 1H), 746 (m 4H), 7. 27 (m 6H),

' 6.63 (d, 2H), 5.53 (d, 1H), 4.81 (m, 1H), 3.78 (s, 3H), 3.72 (s, 6H), 3.19 (d, 2H). _



EXAMPLE 55 . ' 19 July 2005
(S)-2-{3-[5-Chl oro-2-(2, 5-di met hoxybenzenesulfonyl)phenyl]urel do}-3-[4-(2,6
-di chl or obenzoyl am no) phenyl ] propi ongc acid nethyl ester 25 The title
conmpound was obtained as a white solid from5-chloro-2-(2, 5-

di met hoxybenzenesul f onyl ) phenyl am ne and (S)-2-am no-3-[4-(2, 6-

di chl or obenzoyl ani no) phenyl ] propi oni ¢ acid met hyl -ester hydrochl ori de

foll owi ng_the %rocedure described in Exanpl e 5.1 S (DVMSO-d6): 10.68 (s,
11-1), 8.5 WMELE®Qy) 8 34 (d, 1 H), 8.18. (s, 7.90 (d, 30 1H), 7.73 "

1 ne rei 3.62
(IS-D Hé 58&)?2[3(@18@2')9 gul%ﬁﬁﬁerﬁy}m) éogg (4T Zgégwhtsozx%lmttw (5

(S)-2-{3- FE'S’PGH"E’)PSL"Z {2 5 d| rret hoxybenzenesul f onyl ) phenyl ] ur ei do} 3-[4-(2,6
-di ol oripbenZ ABLRe) m%yubgragq:é}@a g mng&H,;bﬁHoe o ERAI St B0 was

prepared fromthe conpound of ysis in _
" manner tdﬂyErréyﬁgﬁeezsmﬂepmenaeooEaamom d6) 10. 65 (s, 1H), 8.57 (s, 1H),
8.34 (s, 1H), r; 0291 s, 1 H, 7.85 (d,. 1H), 7.75 (s, 1H), 7.45 (m 5H),

7.15 (m 5H), P54 m 1H), 3.73 (s, 3H) 3.62 (s, 3H), 2.95 (m 2H). 10
EXAMPLE 57 S(DMSO ~-d6): 12.70 (bs, 1H), 8.55 (s, 1H), 815 (d, 1H), 8.00 (m, 3H); 7.82 (d,

(S)-2-13 n I c Iorobenzoyl am |
no) phen1§/ ]prgﬁﬁoﬁ'lﬁg ég%mném%ﬂ édtéw'l‘{éif ﬂé %Oér%éﬁ’\(?q_l 9666% ABY as a -
- whi t el0sol3.98 fm,othi)2- benzenesul f onyl pyri di n-3-ylam ne 15 and

(S)-2-am no-3-[4-(2, 6-di chl orobenzoyl am no) phenyl ] prop ionic acid nethyl
-ester hydrochl oride foll ow ng the procedure described in Exanple 51. S

( DVBO- d6)EXAMPEE 6(1s, 1 H), 8.92 (s, .8.48 (d, 1 H), 835(d 1 H,

2 e (5, (S rﬁ"%ﬂd"%Zﬁ%ﬁ%ag@élpﬂenyn(ﬂs-é- pipchitaa M 1 1

(S)-2- [3s(quothpb@rgd}drémoyprpwimdclacﬁfmbbhyn esdz@] 3-[4-(2, 6-dichl orobenzoyl am -

. 0 .
Lg%oluﬁgeﬂ%lt Br oR on| % %\f}ame Satwntrtleesofg% tple cg)71/?.md o?PPrp%raetllroﬁ% ;‘nrdom the o

(S)- 2~Ammo 3- {4 (3, 5-dlchloropyndme—4—carbony!)amlno]phenyl}proplon|c acnd methyl
ester triflouroacetate following the procedure described in example Example 51
.5 (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).
EXAMPLE 62 _ . _
: (S)-3-{4-[(3;5-Dichloropyridine'-4-<_:arb0nyl)amino]phenyl}-2=—{3-[2-(piperidine;i-'
| sulfonyl)phenyl]ureido}propionic acid " | N
. The title compound (92%) was prepared from the compound of Example 61 by
.25 hydrolysis in a srmllar manner to example Example 2. '
| m.p.: 223°C | S
) (DMSO-dG): 10.84 (s, 1H), 8.80 (s, 2H), 8.39 (s, 1H), 7.90 (d, 2H), 7.56 (m,
4H), 7.20 (m, 3H), 4.38 (m, 1H), 2.95 (m, .6H), 1.42 (m, 6H). | |

30 EXAMPLE 63 |
(S)-2-{3-[5-Chloro-2-(2,5- dlmethoxybenzenesulfonyl)phenyl]urerdo} -3-{4- [(3 5-
dlchloropyndme-4-carbonyl)am|no]phenyl}proplonlc acid methyl ester
The title compund is obtained as a white solid from 5-Chloro-2-(2,5-

B dimethoxybenzenesulfonyl)phenylamine and (S)-2—Amino-3—{4-[(3 5- dichloropyridine—4-
35 carbonyl)amine]phenyi}propionic acid methyi ester triflouroacetate followmg the

- procedure descnbed in Example 51



hydrolysiss in a .simlar manner to Exanple 2. 25 m p.: 181496ulyE3086- d6) :-
10.69 (s, 1H), 8.94.(s, 1 H), 8.43 (d, 1 H, 819 (s, 1 H, 803 (m 3H),
7.68 (m 9H), 7.27 (d, 2H), 4.30 (m.1.,4), 3.00 (m 2H). EXAWMPLE 59 30
(S)-2-[3-(2-Benzenesul fonyl phenyl )urei do] -3-(2', 6" -di net hoxybi phenyl -4-yi) -
propionic acid nmethyl ester. The title conmpund is obtained as a white solid

from 2-benzenesuhfy h e
(S) - 2- ani ho- 3- §§[b gw%?ng?ﬁgis mﬂhgﬁﬁ -42H>21§8r2(§?)|10H| gsgm d“#e?hyl est er

“hydrochl oflihd- 84f 6l Wi g fﬂ’léHﬁ)ﬁO‘@ﬁ?@UQU) ded tmbed), “rBsExmmpl)e8.83 (s, 351),

6' (CDCL3) S 8 dd,y1 Hy, 7.81 (d, 1 H, 7.46 (m 4H), 7.27
(m 6H), 366é§83?—8 33%(@3\4—4) \g,%?d'(n %Hh) 4.81 (m 1 H), 3.78 (s, 3H), 3.72 '
(s, 6H), 3.19 (d, 2H) 19 July 2005 63 EXAMPLE 60 ' _
(9)-2-§3- ﬁ@’%eé}ﬁsul f onyl phenyl ) urei do]-3-(2', 6" -di met hoxybi phenyl -4-yi)
pr.opi on| c acid e title conpound (929 was prepared fromthe conpound of
Exanpl e 56M3A3-13y@hlor 928, 5-dingetBoxyHemze nesuitemyl)p hEx giiprletd 3 -3-(-[3,51di9C S

DVSO- d6) 8.15. (d. 1H), 8.00 (m 3H), 7.82
Ed, 1 H)Ch@i%%’;{“pg‘ﬂlﬁﬂ%g T'"(’?FH}%"W}B'%%"& 9y "4.34 (m, 1 H), 3.68
(s, 6H), thmle(mmplouﬁ)j (91%0w2s @Bpanad fiorhithe EaAMRIrd &IExample ?3 b{ ( g '
(S)-3-{4 r| e bonyl ) am no] phenyl }-2-{3-]2-(pi peridin
e-1- sul f%ny?%@e u'(r‘%g?41 ﬁ%ﬂ&ﬁxg L %Ci d methyl ester. 15 The title
conmpuhd is obtmlmetBBa@ a white solid fromthe conpound of Preparation 3 and

(S)-2- Am no- 3- d r e4caéé3n '_éamno]phen I proplonlc
acid nethyl - é%d\%éé'q%m gﬁ?%%cﬁ%‘tda%gﬁ 2 fsh T%&%&Jﬂ@)déé%m bed in
: exanpl e Emmlmz (S11H)6 7(SONBCRIS )7: 1 51(eh, 8B1) (4628 zmH)H) 3. ébl(s SH%%"@S s83|4?- (s, 1
é% 5%792(d 1H, 7.63 (m 4H, 7. mlH)
'368(5 (Mo2idh (m 6H), 1.43 (m 6H). 20EXAIVPLE62 - |
(S)-3-{4-[(3, 5- D| chl oropyr| d| ne- 4- carbonyl )am no] phenyl } - 2 -{ 3- [2 (p| per| din
&1 |5 EXAMPLE 65 _ - .
o (S)-2—{3 -[2- (CyclohexylmethylsuIfamoyl)phenyl]ureldo} -3-{4- [(3 5- dlchloropyrldme '
: -'-4-carbonyl)am|no]phenyl}proplomc acid methyl ester S
The tltle compund is obtained as a white solid from the compound of Preparatlon 2 and
(S)-2-Amino-3-{4-[(3,5- dlchloropyrldlne-4 -carbonyl)amino]phenyl}propionic acid methyl :
200 - ester triflourcacetate following the procedure described in Example 51.
| & (DMSO-d6): 10.90 (s, 1H), 8.60 (s,’2H), 8.39 (s, 1H), 8.15 (d 1H), 7.86 (d,
1H), 7.70 (d, 1H), 7.56 (m, 3H), 7.24 (d, 2H), 7.12 (t, 1H), 4.43 (m, 1H), 3.66 (s, 3H),
3.62 (m, 1H), 3.00 (m, 2H), 2.62 (s, 3H), 1.50 (m, 4H), 1.20 (m, 6H)..

25 EXAMPLE 66
' (S)-2-{3-[2- (CyclohexylmethylsuIfamoyl)phenyl]ureldo} 3-{4 [(3 5-d|chloropyr|d|ne
' -4-carbonyl)ammo]phenyl}proplonlc acid
‘The title compound (85%) was prepared from the compound of Example 65 by
: hydrolysxs ina snmllar manner to Example 2.
30 m.p.: 214°C _ . .
. 5(DMSO-d6): 10.90 (s, TH). 8.68 (s, 2H), 8.30 (s, 1H), 7.90 (m, 2H), 7.64 (d.
-1H), 7.56 (m, 3H), 7.24 (d, 2H),.7.15 (t, 1H), 4.38 (m, 1H), 3.60 (m, 1H), 3.00 (m, 2H)-,
2.64 (s, 3H), 1.52 (m, 4H), 1.20 (m, 6H). - | ' '



sul fonyl ) phenyl ] ur ei do} propi oni.c acid The title conpound 1892005

was. prepared fromthe conpound of Exanple 61 by. 25 hydrolysis in a’
simlar manner to exanple Exanpl e 2. mﬁ 223C S (DVsO-d6):- 10.84 (s, 1
H), 8.80 (s, 2H), 8.39 (s, 1 , 7.90 2H), 7.56 (m 4H), 7.20(m 3H),
4:38 (m 1 H), 2.95 (m 6H), 1 42 (m 6H) 30 EXAMPLE 63

(S)-2-{3-Eeaf® g_r &r 2- (2, 5-di net hoxybenzenesul f onyl ) phenyl ] urei do} - 3-{4-[ (3,
5- dichl oropyridi ne-4-carbonyl)am no] phenyl } propi onic acid nmethyl ester The
title conf$2e3H2-Bivtzannsulfasyleh- -chbrdthesigl)uckiflo 3 8-{ GI8-alchiGropgridme-4-

LT ) S BRRAEEH BN TR Py aster

car bony!| ) B title] qdmmlylld}upbbmrmdl as awhite swidfm esB&zehedfilopprnacet at e
Ly B R L it £ 500 ) o v
(s, 1 H),cafb@4) émno}prléhyl};?ropfbn(csacdmbﬁhyl 3stt5r6tnﬂ§|urogbﬁtat2e7fo%)w“€§ﬂhe5|‘|)

(E)TAI\/]F-’LE Eﬁ{oced%ré gescn'é%ad in éxamplg 56 (s, 3H),

- (S)-2-{3-[5- CY @ms8:- c(63 fo.60 (B4 hyxabe eﬁlﬁwé?w’b)ﬁs’@@dg :jﬁgiéjé’% Cf'“'[(?”
5-di  chl orog ri d| ne-4-car bonyl )am no| phenyl } propi ofi ¢ a

conmpound {91 /éo\ﬂﬁ‘s‘*b’l) eh8t €8 PiibmhIte. 8 hpb&%éfﬂoﬂHEﬁa?ﬁ)dsei’»HBW (M2t ol yS| s

inag mlar manner to Exanple 2. 10 m p.: 168C S (DMBO-d6): 10.82 (s, 1

8.78 8.58 (s, 1 H), 8.18 (s, 1 H, 7.89 (d, 1 H), 7.-72(5,,1-
-,750é’ﬁb‘ME&6715(m5H) 428 (m 1M, 3.80 (s, 3H), 3.65 (s, 3H),
2.94 et MR .

'(S) 2(?]3 ([% (q:/kg-l ohexy%%relftﬁ‘)yll sf’uﬂl%rr?ggen%%’err?;/dci] g o}- -?%rf?g'q\%ndl chI or opy
ridine zFaé%?’Hd}W‘l"I‘aﬂﬁhﬁﬂYﬂilﬁeﬂlylp}‘m@pﬂonl ¢ acid nethyl est er The title |

conpund- IThealtedy uaé(ﬁs)gﬂwgepﬁe%regfﬁanem QSRR 5{]’ ration 2 and

(S)-2- Ami no- 3-{ | oro i ne-4-car bonyl ) am no } propi oni c
aci d Het HWFO'YE@ 'é@t%W"@frmﬁF@ﬁIﬁ@ amalee2-f ol | owi ng the procedure described in-
Exanpl e.- 51. %EDI%@@:@IG) 10.90 (s, 1 H), 8.60 (s, 2H) 8.39: (s, 1 H, 8.15
(d, 1 H, 7.86 | _
( LB, 5 (DMS0-d6): 12.80 (bs, 1H), 10.90 (s, 1H) 8.80 (s, 2H), 8.58 (s, 1H) 825(d

1H) 8.00 (m, 4H), 7.64 (m, 5H), 7.28 (m, 3H), 4.38 (s. 1H), 3.00 (m, 2H).

20 EXAMPLE 69 : _

| (S)-2-[3-(2- BenzenesuIfonylphenyl)ureldo]-3—{4 [(3 5- dlchloropyrldme-4-carbonyl)
amlno]phenyl}proplomc acid methyl ester _

S ~ The title compund is obtained as a white solid from 2- Benzenesulfonylphedylémine and _

| (S)-2-Amino-3-{4-[(3,5- dlchloropyrldme-4 carbonyl)am:no]phenyl}proplomc acid methyl L

- 25  ester triflouroacetate following the procedure described in Example 51. )
| 5 (DMSO-d6): 10.90 (s, 1H), 8.84 (d, 2H), 8.52 (s, 1H), 8.20 (d, 1H), 7. 90 (m

4H), 7.60 (m, 6H), 7.26 (m, 3H), 4.40 (m, 1H), 3.70 (s, 3H), 3.00 (m, 2H).

EXAMPLE 70 | |
30 - (S)-2 -{3-(2- Benzenesulfonylphenyl)ureldo] -3-{4-[(3,5- dlchloropyrldme-4-carbonyl)
B _-ammo]phenyl}proplomc acid _
| The title compound (56%) was prepared from the compound of Example 69 by
hydrolysrs in a similar manner to Example 2. '
_ m.p.: 214°C ' _ :
35 5 (DMSO-d6): 10.90 (s, 1H), 8.80 (d 2H) 8.48 (s 1H), 7.92 (m, SH) 7.50 (m '
6H), 7.26 (m, 3H), 4.30 (m, 1H), 3.00 (m, 2H).

-



1 H, 7.70 (d, 1 H, 7.56 (m 3H), 7.24 (d, 2H), 7.12 (t, 94y 209543 (m 1
- H), 3.66 (s, 3H), 3.62 (m 1H), .3.00 (m 2H), 2.62 (s,. H)150(m4H)
~1:20 (m 6H).. 25 EXAMPLE 66 _
(S)-2-{3-[2- (Cycl ohexyl net hyl sul f amoyl $%henyl ] ur ei do} - 3-{ 4- [ (3, 5- di chl or opy
ridine 4-carbonyl)am no] phenyl }propionic acid The title conpound (85% was:
prepared fromthe corrpound of Exanple 65 by hydrolysis in a simlar manner
to Exanple 2. 30 mp.: 214C S (DI\/ISOdG) 10.90 (s, 1 H), 8.68 (s, 2H) 8. 30
(s 1H)EXAMB’L@1112H) 7.64 (d, , 7.56 (m 3H), 7.24 (d, 2H, 15(t

1. 20&()%%6%0%@?%’&%?“%63% P’@&yﬁbﬁ-@ ééktboluene-z?-suI(fonyl)pyrldln 3- 2 (m o |

(S) 2- [ 3- yisrBriu} progs ohicomyd n&tnﬂle@t@phenyt)urel do] -3-{4-[ (8, 5-dichl oropyr| d
ester The title conpund.

i ne- 4- carbonyl ) am no] oni c acid

i s obthin Q?@ %P ég Qg{]alY’lf}d @t%géﬁ?&a1(?t@ﬁ§r”e‘é =suorsipyicdiprieny| am ne

and (S) - 2yl&ninand-( Sﬂ-Z[dﬁn&:}C{MQB|8%'@Wbb§|126?laﬁfnno)phenyl ropionic acid methyl C
ester 1PiTlouroacet ate

b | d t ' -
ol T ot S b PR e e e B B e ADRBO, dg) - 1090 (s, 1
E)H) 974gz(bs aldd)m?)%&é @51H)ZB‘|)78£{§ 9. 630 (& ’ﬂi)) 78363(@ ﬁﬁ) 38'% 4%300 (m
10 iEXAi\/PLEg%Q“ () 5A3 4. (), Bef%;")z@héé‘m?r%ﬂﬁ %ic%ﬂéKf@pﬂ'éhyl ) ur ei do] - 3-{4-[ (3;

5-di cfy oropyri di-ne-4- carbonyl)am no] phenyl } propionic acid The title
conpound 73°/c)P was prepared fromthe conpound of Exarrpl e 67 by 15 S
hydr ol ysi BXMMPRESi2yi | ar nanner to Exanple 2. mp.: 204C 6 (DVBO-d6): 12.80

- (bs, 1mH) (’Sﬁ)l"ghgg Bcﬁlchﬂor%engoﬂgg%')p%i] §£§?8&?Pue%ewkﬁul%8§9dm_ ) H) 2 .

8. 00
EXAMPLE @g]ureldo}proplomc acnd

(S)-2-[3-frgr tﬁ@%ﬁ%%%f(%‘% QQ@BAébé%Bq}oﬂ?l e?fo{n%ouﬁ’EEkéFHpFé‘JrPBPRQ’JrBI%Qe' 4-car
© bonyl ) am no| phenyl } propi oni ¢ -acl ester - o
: _ masnmllar manner to Example 2. L
mp 180°C
3 (DMSO0-d6): 10.71 (s, 1H), 8.91 (s, 1H), 8.44 (d, 1H) 8.19 (s 1H), 811( ,

1H), 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-Chlorobenzenesulfonyl)pyrldln 3- yl]ureldo} 3- [4 (2,6- dlCthl‘O
- benzoylamlno)phenyl]proplonlc acid methyl ester
'-The tltle compund is obtained as a whlte solid from 2-(4- ChIorobenzenesulfonyl)pyndm-' :
3- ylamlne and (S)-2-amino- 3-[4-(2, 6—d|chlorobenzoylammo)phenyl]propuonlc acnd
.25'__' . methyl ester hydrochlonde followmg the procedure descrlbed in Example 51 _
| _ - 3 (CDCly): 9.42 (s, 1H), 8.77 (d, 1H), 8.20 (d, 1H), 7.88 (d, 2H), 7.62 (d, 2H)
7.27 (m, SH), 5.40 (d, 1H), 4.83 (m, 1H), 3.79 (s, 3H), 3.19 (m, 2H), 2.41 (s, 3H).

N EXAMPLE 74 :
30 (S)-2-{3-[2- (4-Chlorobenzenesulfonyl)pyrldm 3-yljureido}- 3 -[4-(2,6-dichloro
. benzoylamino)phenyl]propionic acid '
The tltle compound (84%) was prepared from the compound Example 73 by hydrolysns R

ina snmllar manner to Example 2.

mp 181°C . | -

(m 2H). .



The title conpund is obtained as a white solid.from ' 19Ju|y2005'

- 2- Benzenesul f onyl phenyl am ne and

(S)-2-Am no-3-{4-[(3,5-di chl oropyridi ne- 4- carbonyl)am no] phenyl }propion ic
~-acid nmethyl 25 ester triflouroacetateéfoll owing the procedure described in
Exarrple 51. 5 (DIVBOd6) 10.90 (s, 1 H, 8.84 (d, 2H), 8.52 (s, 1 H, 8.20
(d, 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 @mmsmvpp@w@ 361), 9.07 (s 1H) 858 (d, 1H), 8.32 (s, 1H), 8.25 (

f)?nyl2)[3 (ﬁ%_ Q{bzﬁ V?%%I bnl ylla%glu e e coﬁ*&%?d{fgh@/;lr%atl 0 n 'pgr ggr

fromthe &éﬂn(ﬁ)lﬁhﬂ of Exanpl e 69 by hydrol yS|s in a simlar manner to_
Exanpl e 2. mp.: 214C 35 6 (DMSO-d6): 10.90 (s, 1H), 8.80 (d, 2H), 8.48 (s,
1 H, 7.92 (m 5H), 7.50 (m 6H), 7.26 (m 3H), 4.30 (m 1H), 3.00 (m
2H) . 19 JEXAMPOES’5 66 EXAMPLE 71 |

R A R e e e e L

obt ai ned awfanyliphtayljodeidoor OpiorRic(abod teitkyi4sted f onyl ) pyridi n-3- yl anine and
(S)-2-am 6-di chl or obenzoyl am no) phenyl | propi oni c aci.d net hyl

ester hyd QP@HF%?’?edéj b8 BMHB"PHé”ﬁfrW@HLﬁt Hel9c PolteT AT heaspiround. 0f6

CDC13) :  PreBaratiér 4
E coey ) 1 7e§3 gtx . 41(9::!'))1 a.9. Agrrftg)l) ith d%lor@mg@laﬁg (2 %It%md Zns%g d(ogtettéﬁmm
(m 2 P SExArBBENTR!. After 30 min stlmng at 0°C a solution of (S)-2-amino-3-[4-(2,6-

(S) - 3- [ 4- dichibrobk Sl ﬂﬁ%%%helg%W%t m&%@g@tﬁag éé1§;5pfoow')pyf'

di n-3- yi]ureido}propiaonic acid tit oun ared from
 the conpdufgh isepopyigjhyigraing| (PRs, 158 Mo isi dichiarometierer (2 ol)Ewasipl e 2.

Ensf’- 1 i—?%éj@g ( %%Qfﬁ)on Hﬂg(‘tLYI'é \Xlés aliow’l_%d to wg%n (t8 roérl'_r‘;'l) m]dgeé% e((jgn%f%r“%% 8. 19 |
(m 1 H), ovgrrwlt( f{«pe ;Lreagtlonzmg(gdremasldguted wnthzejhﬂ)mm_tg g® washed with 5%
' 15 citric acid (10 mi), water (10 ml) and brine (10 ml); dried with SOdlUlTl sulphate filtered
~and evaporated under reduced pressure. The obtamed crude ovl was purified by flash
chromatography (hexanes ethyl acetate 1:3) to afford the title compound (0.11 g, 43%)
as a white solid. ' ' :
5 (C0013 8 32 (d, 1H), 7.95 (d, 1H) 7.55 (m, 4H), 7. 38 (m 4H) 6.93 (m, 3H),
20 4.63 (m, 1H) 442 (d, 1H) 3.72 (s 3H) 3. 15 (s, 3H), 3.10 (m 6H), 1.60 (m, 4H), 1.22
- (m, 2H). - : ' '

- EXAMPLE 76 S _
(S)- 3 -[4-(2,6- D|chlorobenzoylammo)phenyl] 2-{3 methyl -3- [2-(p|per|d|ne 1-
25 sulfonyl) phenyl]ureldo}proplonlc acid
" The title compound (0.06 g. 55%) was prepared from the compound of Example 75 by
hydrolysis in a similar manner to Example 2. ' ' _
-3 (DMSO -d6): 10.72 (s, 1H), 7.94 (d, 1H_), 7.58 (m, '8H),' 7.15. (m, 3H), 4;_25 (s.
1H), 3.08 (s, 3H), 2.93 (m, 6H), 1.37 (m, 4H), 1.10 (m, 2H). | '
0. S .
° EXAMPLE 77
' (S) -3-{4-{[1- (3 5- chhloropyrldln-4-yt)methanoyl]ammo}phenyl) 2-{3-[3- (1-
_ phenylmethanoyl)phenyl]ure:do}proplomc acid _ .
o The- titte compound was. obtained as a white sohd from 1- (3 Ammophenyl) 1-
" 35 phenylmethanone and ' (S)-2-Amino-3-{4-[(3,5- drchloropyndme-4— _



(S)-2-{3-[2-(4-Chl orobenzenesul fonyl ) pyri di n-3-yl ] urei do} -18-Jp¥-20956- di chl or
o benzoyl am no) phenyl ] propi oni ¢ acid nethyl ester The title conmpund is
obtained as a white solid from 2-(4-Chl orobenzenesul fonyl) pyri di n-
3-ylami ne and (9S)-2-anm no-3-[4-(2, 6-di &hl or obenzoyl ani no) phenyl ] prop ionic
acid 25 nethyl ester hydrochloride follow ng the procedure described in

Exanpl e-5 | 9.42 1 H, 8.7 d, 1 8.20 (d, 1 7.88
(d, msz), .r%%’é)gf%c?ﬁé’“e“‘?p??{oﬂﬁﬁﬁﬁg,U@.”Wg %af,eflh'&giroca'ogée(rﬁs;"ow'é)') the 79
(s, 3H), Poté&drende2tdbedin &xample BH). EXAMPLE 74 30

S)-2-{3-[2- zenesul fonyl ) pyri di n- 3-yl redo-3426dch|or
(() ) ben{ 203[/I a&n%@ﬂg (%e)] pP-Spi (gnﬁfﬂ é@pggflﬁél ). 8149 é gg’r)rp%)'/'ﬂdm( 8280, (szs |
prepar ed 3mp8sohe, q:lqmogm@lnEppg ,qu hydrolysis in a-simlar nanner_ to
Exarrple 2. . -mp.: 181C 19 JuI 2005 67 S (DVMBO-d6): 10.85 (s, 1H),

9.07 (5, 1 H), 858 (d, 1H, 832(5 1'H), 8.25 (s, .1H), 8.00 (d, 2H),
Zgigm @&MP?.E%(d 2H) 4.45 (m 1 H), 3.25 (m 1H, 3.05 (m 1H),

S
(S)-3-[4- @%%?cﬁﬁ%bﬂenxa;ﬂ ety efdalya- q4~q1{(35rnbchwre,3y|{an(4m peridine-1 -

“sul fonyl ) 5]1591?&%}0939% gnbﬁ)ﬁ hid SRS %}ékh;ﬁséts‘?ér Tri phosgene (0.04 g,

0.13 was added at ution e conmpound of Preparation 4 -

(0. 11 g, e&é'erﬁemnounﬁ wmsmta)rn@mname@thrﬂrc)mamicdmpsmmbfpndeemybram ne 10
(0. 16109, 2hd26

(S)-2-anino. 3 mgnﬁﬁﬁ? c???% éﬁé’g%({%{ﬁﬁ n gﬁ fﬁ]”%fphﬁms'?ﬁfep'ae'fsd 3 hy! -

est er hyd”f‘%@/l‘l%l‘qf d(@hipridg foliowirg thwmcydanedi@cnmmmcﬁagdnmmyham ne (0.22g,"

1.68 nmol) in r T cti Xt ure was
al l owed to mrﬂ%?oﬁﬁi Zr eftg_ldrné)% oy 25 Lg‘g(d o%‘@ ke% gg%zlnr &2k i on
m xture Vadb @il Ut)ed.68i( trh2e{t)h§z56 e 8Hat 284, ma)slzm (8 80).5% 15 citric acid
(10 M), water (10 ml) and. brine (10 m); dried wth sodlumsulphate

filtered and evapor ated under reduced pressure.. The obtained crude oil was-
puri fied BXAMPBERY chroomat ogr aphy (hexanes: et hyl acet ate 1 3) to afford the

‘title conppyne 4: 8.32 (d, 1H),
7.95 (d, ﬁ&l%j¢ %ﬁg‘%%?hﬁ@&ﬁg‘gyﬁ%e'dﬂﬁ (gl Bg’fﬁf‘g °P ristn - 63 (m 1H),
- 4.42. (d Yj)PI)Eth%nCM]a(erOB-H)lenﬂ)lirﬁp(mlc 3e¢id, 3. 10 (m 6H) 1. 60 (m. 4H) 1. 22
' . The title compound (14%) was  prepared from the compound of Example 78 by
o hydrolysis in a similar manner to Example 2. ' '
o 20 m.p.: 163 °C "~ : o _

' & (DMSO-d6): 10.89 (s, 1H), 8.80 (s, 2H), 7.52. (d 2H), 7.29 to 702 (m 12H)

- 4.30 (m, 1H) 376 (m 2H), 295(m 2H), 2.81 (s, 3H). !

o E_XAMPLES 80-86 _ C
25 These compounds. were synthesized-from- compounds of the prepérationé 6,7, 12, '13,
14, 15 and 16 and (S)-2-Amino-3-{4-[(3,5- dlchloropyndlne—4- _.
carbonyl)ammo]phenyl}proplomc acid methyl ester hydrochloride, following the -
procedure as 'described in Example 31 and Example 32. The ESI/MS data, HPLC
retention tlmes and ylelds are summanzed in table 2



(m 2H). EXAMPLE 76 : 19 July 2005 o
- (S)-3-[4-(2, 6-Di chl orobenzoyl am no)phenyl] 2-{3-nmet hyl -3-[2-(pi peridi ne-1-
25 ‘'sul fonyl) - phenyl ] urei do} propionic acid The title conpound (0.06 g, 55%
‘was prepared fromthe conpound of Exanffe 75 by 'hydrolysis in a simlar
manner to Exanple 2. 5 (DMSO-d6): 10.72 (s, 1 H), 7.94 (d, 1 H, 7.58 (m
8H), 7.15 (m 3H), 4.25 (s, 1H), 3%§(EZSH) 293(m 6H) 1.37 (m 4H), -
1.10 (m 2H). 30 EXAMPLE 77 8L

(S)-3-(4-{[1-(3,5-Dichl oropyri di n- 4- yt)rrethanoyl]am no} phenyl )-2-{3-[3-(1-
phenyl methanoyl ) phenyl lureido)propionic acid The title conpound was
obtained jas a wh|te solid fror (N’f; A nophenyS)/MS 3RegntinN et hapon]e and
(S) - 2- Ami|Examgiéf [ (3, Srgdi chl orppyridrne- 41 Jyhh 2Q05 ¢ :
car bonyl )jam no] ppenyl } pr opi oniic acFermmgahyl |ester hydr oc oride fnllow ng
the prodedure described in Exanple 24. 3 (I Hﬂi). 10(ngiB) (s, lH) 9. 00
(s, 1H), |8 (5 2, - 70 7 G SH— 6 50— 4. 50
(m-1 H), 36?600 (m_2H) . H5 EXAM ea“%C'stes 613 Tw 3"
(S)-2-[3-(2- EBenzyl phenMe) 3 mejt h9h1biaéilxﬂbP53-(4-62V1 (3 5-th chl aropyri di n- 4-

yl ) met harnoytgzamror=phesnyt)pr rathyzzest Fhe—ttH-e—congound
~was obtaijned as jp whi tcwsol id|f rg é f‘rpc 5(5)f Prepa}%tl on 11175 10 and
(S)-2-Ani|no-3-{.4-[ (34 i chl gro 4- gar yl) phenyT } profi oni c
acid net hyIS%ester hydr oghl ori de%‘ﬁ 7I 'Wgﬁ téglr;'ocedurgg%escri bed i _

2H), 2.72 (85 3H). 15 BXAWMPLE 79C37H37C1NsOs - 703 10.2 . 16

(S) - 2- [ 3-H2—Benzylphenyl)-3-pmethyl urei dol-34(44[ 1- (3 5-di chl ot opyri diln- 4-

~yl) net hardylgleam no} - ph )prcpi@nj_,ccapji The t @Ie co und (1 % wWas
prepared{from the conp d of| Exanpl g7 5b3 hydrol ysi g@lgn ajsi ml((l) ar, .
mi_n_ner t6 I-/((J.Ilplb 2 — -

Exanpl e 3+ —fEMEO-66):— 1079 {5} 744 (d} 200 7,32
0 6 82 (m F2ml. 4.58 (m 1 rff%“gc%ﬁ‘ ‘?‘fn 2H§?’33 56 (40631 | 2284 (m

5 | EXAMPLE 87
(S)-3- (4—{[1-(3 5- chhIoropyr1dm—4-yl)methanoyl]ammo}phenyl) 2-{3 -methyl-3- {2-
(plperldme-1 -suIfonyl)phenyl]ureldo}proplomc acid methyl ester
The fitle compound was obtained as a white solid from the compound of Preparatlon 4
and (S)-2-Amino- 3—{4 [(3,5- dlchloropyndme -4- carbonyl)amlno]phenyl}proplomc acid
10 methyl ester hydrochloride following the procedure described in Example 51.

3 (DMSO-d6): 10.92 (s, 1H), 8.82 (s, 2H), 7.86 (d 1H), 7.58 (m 5H) 7. 18 (m,

3H) 434 (m, 1H) 364 (s 3H) 3.15 (s 3H), 2.94 (m, 6H) 1.40 (m, 6H).

" EXAMPLE 88 | |
15 (S)-3-(4-{[1-(3,5-Dichloropyridin_-4-yl)methanoyl]amino}phenyl)-2-{3-methy|-3-{2-
.' (piperidine- 1 sulfonyl)pnenyl]ureido}propionic acid. _
The title compound (20%) was prepared from the compound of Example 87 by
hydrolysis in a similar manner to Example 2. |
~ m.p.: 167°C
20 : & (DMSO-d6): 10..__88 (s, 1H), 8.80 (s, 2H), 7.86 (d, 1H), 7.58 (m, 5H), 7.1.6 (m,
_ 3H); 4.24 (m, 1H), 3.1-5 (s, 3H), 2.98 (m, 6H), 1.44 (m, 6H).



20.mp.: 153 C 6 (DVBO-d6):.10.89 (s, 1H), 8.80 (s, 2H), 798y P05H)  7.29 -
to 7.02 (m 12H), 4.30 (m 1 H), 3.766 (m 2H), 2.95 (m 2H), 2.81 (s, 3H).
EXAMPLES 80-86 -25 These conpounds were synthesized from conpounds of the
preparations 6, 7, 12, 13, 14, 15 .and’%6 and

(S)-2-Am no-3-{4- [(3 5-di chl oropyr|d| ne-4-.

car bonyl )%&g—ghenyl }propionic acid nethyl ester hydrochl oride, follow ng
the proc SYescribed in. Exanpl e 31 and Exanpl e 32. The ESI/MS data,

- HPLC  ret(@pii@q[1-{I/eDiang Idi§-4 &HHHB r:z.ﬁrhd hé 19 July 2005

69 TABLE (?}ués(l ;{I[VB( Ret ent i B‘?\ﬁﬁ %Flﬁ’n *Il }B @Mr%é [g(?gl d "Formul a
(% [ MHPE Wr‘ﬁ'ﬁ?f%tﬂfwesﬁmi'm'm@@ereﬂs}mfe'%c as@ methyd ester33C12Ns06 627
16 21  82ririteddn zelma,ﬁé@a;% WAk sdlid e Inel edibp R Hr ﬁgz %ﬂo@ 10 84.
- Pn C35H41C 2N5 683 10 20 85 Bn C371-137Cl12Ns0h 703 10 i g .

. C37H43C AW os( S_QOQQAWOQ&&F[ 3§ gisAseppridie-4-carbonyl)aminolphenyli}propionic  acid

(S)-3-(4- ;{létiryr(é’steﬁr?dmmr.e%ro%@ rﬁexblra %hbé&ﬂrﬂ@} Dyly) - 2- {3- met hyl -

3-[2- (piperidine- fonyl ) phenyl ] urei I onlc acl nethyl ‘ester. The
title conpound (RI4SObitai e84 ds. H)wmEi.82 (s @H)d8 380 tihig, 8.0AT(GLNH),0f.86 (d, '

Pr epar at i '
(S)-2- Amﬁ-g-gmzﬂf(‘ig‘) 7%2(%] orop‘y4r2| n|1n1eH 43g§r ony a5 nd]%ﬁeﬁygls}ﬁ}‘éwom C
acid 10 %#2 tsyBHest er hydrochl oride foll owi ng the procedure described in
Exanpl,e 51. 6 (DMBO-d6): 10.92 (s, 1H), 8.82 (s, 2H), 7.86 (d, 1H), 7.58
(m5,718(m'3|—|),434(m1H) 3.64 (s, -3H) 3.15 (s, 3H)-294(rn-
6H), 1. 4CEXMIPBE)O EXAMPLE 88 15 -

(5% (46 343150508 DR DY A TR RO S A QQ?’E%’(Q 2-{3- et n - o
methylplperazme 1-sulfonyl)phenyl]urerdo}proplomc acid
The title compound (46%) was prepared from the compound of Example 89 by _.
15 hydrolysis in a similar menner to Example 2. .
 mp:189°C . | | _
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), 2.90 (m, 6H), 2.26 (m, 4H) 2.14 (s 3H). '

20 EXAMPLE 91
(S)-2-[3-(2- CyclopentanesuIfonylphenyl)ureldo] -3-(4-{[1-(3,5- drchloropyndm-4-
yl)methanoyl]ammo}phenyl)proplomc acid methyl ester i '
The title compound was obtained as a white solid from the compound of Preparatron 17:
and (S)-2-Amino-3-{4-[(3, 5-d|chloropynd|ne—4 carbonyl)amlno]phenyl}proplonrc acxd" .
25 methyl ester hydrochloride following the procedure de_scrlbed in Example 51. _
_ 3 (DMSO—'dG):'10..90_(s 1H) 8.80 (s, 2H), 8.48 (s, 1H), 8.12 (d, 1H) 7.88 (d, '
1H), 7.72 (4, 1H) 7.58 (m, 3H), 7.22 (m,’ 3H) 442 (m, 1H), 3.62 (s, 3H), 3.66 (m 1H),
2.96 (m, 2H), 190to142(m 8H). ' '

30  EXAMPLE 92 :
(S) -2-[3-(2- CyclopentanesuIfonylphenyl)urerdo] 3- (4 {[1-(3,5- dlchloropyndm-4-
yl)methanoyl]amlno}phenyl)proplonlc acid. '
The title compound (35%) was prepared from the compound of Example 91 by -
hydrolysis in. a similar manner to Example 2.

35 m.p.: 233°C. |



(pi peri di ne- 1- sul f onyl ) phenyl ] ur ei do} propi oni ¢ acid. The ti%JWy €&frpound:
(209 was prepared fromthe conpound of Exanple 87 by hydrolysis in a
simlar manner to Exanple 2. mp.: 167C 20 S (DVsO- d6): 10.88 (s, 1 H),
8.80 (s, 2H), 7.86 (d, 1 H, 7.58 (m BH, 7.16 (m 3H), 4.24 (m 1 H),
3.15 (s, 3H), 2.98 (m 6H), 1.44 (m 6H). 19 July 2005 70 EXAMPLE 89

(S)-3-(4-{[1-( 2= [ or.Qpyrj din-4-yl) et han ani no} phenyl )-2-{3-[ 2-(4-
met hyl pi per azi aéB%BsCﬁH% 3)%)4? E‘?ﬁl?é?é?d%?)prgo%‘ Lﬁw % W)W%ét(ér The
tpme c?rrmayrvcbag@s ), A12086h, ) 24961 18913.66 {hOTR, begeceﬁp%nq $fto 1.42
repar at i and
(S)-2:Am ﬁB -{4 [ (3,5-dichloropyridine-4-carbonyl)an no] phenyl }propl oni c
acid mnethyl ‘ester hydrochloride follow ng the procedure described in
Exarrple 51, -6 DI\/SOdG) 10.94 (s, 1H), 8.82 (s, 2H), 8.38 (s, 1H), 8.05
1H, PBAMREIS] 1), 7.64 (m 4H), 7.22 (m 3H), 4.42 (m 1 H). 3.64

3 E 90
Eg) 3H%4 ﬁ1£@3ﬁm(ﬁgm'cg%5%€ﬁ%wﬂ"§em%€$ gém@iz ﬁ%g')r‘n ?1%1? yp = 2-{3-[ 2- (4-

met hyl pi pE\e&'ﬂ'H@PEnﬁﬂ Fdf@n»lmﬁ@nyﬂqrm@}@oqmpom amd @"%tbvdeSThe titl e conpound.

Sl fiﬁ"ﬁﬁﬁﬁﬁ‘q‘éﬂ%ﬁw&t%&ggw%&% ?‘?EP)@%%%?%B*@RW%EQ' Shyo's 7

(s, 2H), 8B(FE2-Amirg-3-{3-(G4H-dighlompmyiding-45@rgany!) ammplpfv‘inw;x@mon&l-l) acidl. 02
(m 1k, ebl) édter B
(S)-2-[3- (S cl or|oent?Jtcr?(;a)c?srﬁj@ffé)‘rfm\"'q#gﬁ)h ﬁ?%e?’&ezd E%?d %O%WE di chl oropyri di
n-4- yl) met handyPVSM-de)} pRSAY(E) piribE. dhis 2kbi 8.68efshyiH),.est ér(dTmH) tigd ed,
- conpound v 7% @, 4%, 213 tn! 8, 8. R, AH)I 983 1135 PBNRI LA, Preparation 17
(-S) - 2- Ami no- 3-{4-[ (3, 5-di chl oropyri di ne- 4- car bonyl ) am no] phenyl } pr opi eni c
acid 25 ?AQ#J 3§ er _hydrochl oride foll owi ng the procedure described in .-
Exanpl e 5 O-d6): 10.90. (s, 1 H, 8.80 (s, 2H), 8.48 (s, 1 H), 8.12
-~ (d, 115H_) (S)B-(@E[ {63, 5-Dicproghr B-feyl) rethpnoyilBBinbhph&)- zqs@zam 3H), 4.42
( m 1 mgth%prg%’anga)5u1130n@§)pgg}\yl]’l‘ur@do}proplomc acid - ' _
E - The title compound (38%) was prepared from the, compound of Example 93 by'
hydronS|s in a similar manner to Example 2.

) | m.p.:228°C | o | -

2 3 (DMSO-d6): 10.90 (s, 1H), 8.80 (s, 2H), 8.72 (s, 1H), 8.02 (d, 1H), 7.96 (m,

L 1H) 7.62 (m, 4H), 7.22 (m, .3H), 4.38 (m, 1H), 2.94 (m, 2H). :

EXAMPLE 95 :
(S)-3-(4-{[1-(3,5- Dichloropyridin-4-yl)meth'anoyl]amino}phenyl)éz-{S -[2-(7-
25 methylthleno[2 3-blpyrazin- 3-ylsulfanyl)phenyl]ureldo}proplomc acid methyl
ester
The title compound was obtamed as a white sohd from 2-(7- Methylthleno[z 3- b]pyrazm- :
o 3- ylsulfanyl)phenylamme _ and - (5)- 2 Amlno 3-{4-((3, 5-dlchloropyr1dme—4- :
carbonyl)amlno]pheny|}prop|onlo acid methyl ester hydrochioride followmg the
30 procedure described in Example 51. o _ | |
| 5 (DMSO-d6): 10.94 (s, 1H).. 8 82 (s, 2H) 8. 58 (s 1H), 8.18 (m 3H) 7.54 (m,
| 'SH), 7.10 (m, 3H), 4.52 (m, 1H), 3.62 (s, 3H), 3.00 (m 2H), 2.82 (s, 3H).



2.96 (m 2H),-1.90 to 1.42 (m 8H). . 30 EXAVPLE 92 19 July 2005

~(S)-2-[3-(2-Cycl opent anesul fony | phenyl ) urei dol

-3-(4-{[21-(3,5-dichl oropyridin-4- yl)net hanoy! | ani no} phenyl ) pr opi oni c aci d.
The title conpound (35% was prepared ffom t he corrpound of Exanple 91 by
hydrolysis in a simlar manner to Exanple 2. 35 mp.:233C 19 July 2005 71

S (DVsO-d g 8.82 (s, 2H), 8.44 (s, 1H), 7.94 (d, 1 H),
7.74 (d, W%(m 4H), 7.20 (m 3H, 4.26 (m 1 H), 3.66 (m 1 H),
. 25)963( ?]4 P 3- (41:{[963,’(5(—13lbhﬂﬂopf(mémgd-&l)mEtFEXAWhrElrﬁﬂphenyl) 2-{3-[2( 'll-) 2-{3- [2 (2
ridin am no} phen -
gret hyI'prob{fi@%gﬁﬂzoﬂb ﬂ;?rlj'a‘r"gﬁflvwfgeag'?lbfeh‘?/?ﬂf’&%ﬁ'a"a?ei%ﬁ/ ester The :
tp itle conmbeundlewampmrm fQ(ﬁ!@’/o)iSvaa plebh@ds pbind tHer aambben@wmawpi@fgs by |
reparati

(9)-22 Anﬁmfog‘s'{sfln F(Sgn'?r(ﬁ“%]’i’%?oo%ﬁﬂ”ﬁﬂﬁ fie- 4- car bonyl ) ani no] . pheny! }pr op
ionic acid 10mmt hgdecester hydrochloride follow ng the procedure descri bed

in Ex le 51. 6 (DVMSO-d6): 10. 82 1 8.74 2 1 8.18
(@ T 7. o4 MD&SP ! b ogels -1 (57 248 w(éi;m?@ (TngHL 74P, (3. 58

(s, 3H), 21p4 4 m hﬁ P94, 2H), 2.78 (s .
(S - 3(4{[1(3 hloropyrldln4yl)nethanoyl]amno}phenyl) 2{3 [ 2-(2- .

nmet hyl pr opane- 2- sulfonyl)phenyl]ureldo}proplonlc acid The title conpound:

(38% yaspraREey from the, conpound of Exanple 93 by hydrol ysi sin a
simlar manner _to Exanple 2. mp.: 228C 20. 6 (DVSO d6 10. 90. 1H),

8.80 (s, PPp3-(da(lv43, élecmlqcppyrsdloz’r xlhnetbappyllmg@}pmm;r&bﬁ [2?(152- (m 4H),
7:22 (m gg,qemp

(S)-_BS (4. iﬂé}"°'ﬂp§§%{"&?(ﬂ)§rﬂ)&%§’gu‘gﬁe r&%ﬁ%pr ROy E?%qﬂgﬁhghéﬁtﬂ y-2-{3-[2-(7-
25. net hy *ﬂem ﬁo@fznsomdpwaazpma@eghamaf a/hw)wén PPuPEB ddPiphiopipprdic-4aci d -

- met hyl I obt t
TP S e o, o MEg i ssanlybiian.

( S) 23_ An?q{gowj)ﬁmrpq]gh@yﬁpmm@mm dingéwh - ester hydrochlonde following the -
.procedure described i in Example 51.

& (DMSO-d6): 10.96 (s, 1H), 5.80 (s, 2H) 8.70 (s, 2H), 8.52 (s, 1H) 7..7.2_(d,' |
1H), 7.60 (d, 2H), 7.24 (m, 4H), 6.92 (m, 2H), 4.54 (m, 1H), 3.68 (s, 3H), 3.00 (m, 2H). = .

20 EXAMPLE 98 _

 (S)-3-(4-{[1-(3,5- chhIoropyrldm-4-yl)methanoy|]am|no}phenyl) -2-{3-[2- (3 5- "

' dlchloropyndln-4 ylsulfanyl)phenyl]ureldo}proplomc acid’ o

'_'The tltle compound (40%) was prepared from the compound of Example 97 by'.-_ L
: hydrolysus in a similar manner to Example 2. ' |

- 5. i’n._p.:211°C . _ - _

5 (DMSO-d6): 10.94 (s, 1H), 8.78 (s, 2H), 8.64 (s, 2H), 8.50 (s, 1H), 7.70 (d,
1H), 7.58 (d, 2H), 7.18 (m, 4H), 6.86 (m, 2H), 4.46 (m, 1H), 3.02 (m, 2H). o

EXAMPLE 99 :
©30 (S) -3-(4-{[1-(3, 5 chhloropyndm-4 yl)methanoyl]ammo}phenyl) -2-{3-[2- (plpendme- .
o 1-sulfonyl)phenyl]urexdo}proplonlc acid methyl ester
The title compound was obtained as a white solid from the compound of Prepérétio_n 3
and the compound of Preparation 19 following the procedure described in Example 51. .
_ 5 (DMSO-d6): 8.46 (s, 1H), 8.82 (d 2H), 8.54 (d, 1H) 8.42:(s, 1H), 8.12 (d 1H)
7. 89 (d, 1H), 7.58 (m, 5H), 7.25 (m, 3H), 4.45 (m 1H), 3.64 (s, 3HY), 3.00 (m, 6H), 1.40.
(m, 6H). o

B VE
W



car bonyl ) ani no] pheny. | } propi oni ¢ acid methyl ester ‘hydr ocAPdulyd@®0Bol | owi ng
the 30 procedure described in Exanple 51. S (DVMSO-d6): 10.94 (s, 1Hy, 8.82
(s, 2H, 8.58 (s, 1 H, 818 (m 3H, 7.54 (m ©5H), 7.20 (m 3H), 4.52 (m
1H), 3.62 (s, 3H), 3.00 (m 2H), 2.82 {5; 3H). 19 July 2005 72 EXAMPLE 96
(S)-3-(4-{[1-(3,5-Di chl oropyridi n-4-yl)net hanoyl ] am no} phenyl ) -2-{3-[2-(7-
met hyl t hi eno[ 2, 3- b] pyrazi n- 3-yl sul fanyl ) phenyl] urei dol. prop ionic acid The-
title conpound (60% was prepared fromthe conpound of Exanple 95 by 5
hydr ol ysi- Esz\mpa_gsj(m' I ar manner to Exanple 2. m p -193C 8 (DVsO-d6): 10.94
(s, 11-1) s, 1H), 8.16. 7.56 (m 4H), 7.20
(m 4H), (45) rﬂ( 3151513'°h'2fwr( . zﬂqmet@ameyldermnq} enyl)2HRARRDPediTdine-
(5)-3-(4- {rsameayr;sprorrquhpé.eeygrbgm.éay.h) met hanoy! ] ani no} phenyl ) - 2-{3-[2- (3, 5
- dichl orgpyridin-4-yl'sul fanyl ) phenyl ] urei do} propi onic acid nmethyl ester .
The tit! eMtif8urRIMRMEdoR3%)nwas areparali fremsiblei @ompowd of Example 99 by

2-(3,5-D I henyl am ne and
()2 2- am Hor A Mt SN B .

car bonyl ) ani nd]‘phe?@@q pr opi onic. acid met hyI est er hydrochl oride follow ng

t he procedur d 1 : 6)yv 10,96 (s, 1 H, 8.80
(s, - 8. 7066 gﬂﬁgg)&ﬁ 1%52%% > Orb? S?S“('?,'Egigrﬁ'j*)' #:%%&Fd%él%-gg 124 (m
375, 021HE B, 14 308 4, 244972 84631 85520, 319, 0D4((m, 284 0530, BHAVPLE
(S - 3 (4 ?Pci TB '5[  Chi"or op‘yri di n-4-yl ) met hanoyl ] am no} phenyl )-2-{3-[2-(3,5
- dichl oropyridi n-4-yl sul fanyl ) phenyl ] urei do}propionic acid The title . -
conmpound @,\@,Lga'% prepared fromthe conpound of Exanple 97 by hydrolysis

in a sinmfTar Famner t o Exanple 2. 25 mp.:211C 8 (DVMBO-d6): 10.94. (s, .
11 1) 8. (B%-3¢(d-{[ 1) 5- Dl&lﬁﬁbp(y%l,drr@&l)y,l)nﬂetﬁﬁ)mﬁ)a]arﬂlnH}pthyTpZ-({BLmetﬂlylbﬁ 2-7. 58 (d,

(S) 3- (48(5( rﬂk% 1[?“'%“85 gb?’?%’ﬁ"‘ﬁ&}”’}’%’f ﬁa?%ixl’]eé'ﬁ%%r?%}?fhenyi ) E>2<A'{V§L[E29?p?8!
eri d| e- ﬁlmxlthfemylcprpbemd fromePckplapatiopi ti (0. m:lgd 062 yhol®Sin@r diphosgene = -
(0. 061 g, 0.31 mmol) in.dioxane (2 mi) was heated at 60°C for 16 h. The solvent was =
'removed under reduced pressure. The crude _ls_ocyanate was_ slowly- added to a. '
- solution of (S)-2- Arnino -3-{4-[(3, S—dichloropyridine 4—carbonyl)a.m'ino]phenyl}propionic..
acid methyl hydrochloride (0.25 g, 0.63 mmol) and tnethylamlne (0.063 g, 0.63 mmol) -
20 in dichloromethane (2 ml) and the resulting reactlon mixture was stirred  at room
' temperature overmght The precrprtate obtalned was collected by fi ltratlon washed
-several times with dlchloromethane and dried under vacuum. The resultmg solid was
treated with a saturated solutron of hydrogen chloride in dioxane (2 mi).for 2 h at room
temperature. The solvent was removed under reduced pressure to yield the trtle'
25 - compound (0.1g, 25%) as a‘white solid. '
| S(DMSO-dG) 10.82 (s, 1H), 8.78 (s, 2H), 745 (m 4H), 7.16 (d 2H), 690 (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)-3-(4-{[1-(3,5- chhIoropyrrd|n—4-yi)methanoyl]ammo}phenyl) -2-{3- methyl -3-[2-
(piperazine-1- suIfonyl)phenyl]urerdo}proplomc acid _
The (ltle compound (10%) was prepared from the compound of Example 101 by
- hydrolysis in a similar manner to Example 2.
_ m.p.: 171°C. |
35 5 (DMSO-d6): 10.78 (s, 1H), 8.78 (s, 2H), 7.44 (m, 4H), 6.98 (d, 2H), 6.74 (m
-2H), 6.28 (m, 1H), 6.10 (d, 1H), 3.80.(m, 1H), 3.25 (m, 4H), 2.74 (m, 9H).

~



The. title compound was obtained as a white solid from thd9clyp®9ad of
Preparation 3 and the conpound of Preparation 19 follow ng the procedure
described in Exanple 51. 8 (DMSO-d6): 8.46 (s, 1 H), 8.82 (d, 2H), 8.54
(d, 1 H, 8.42 (s, 1 H, 812 (d, 1 H/35 7.89 (d, 1 H, 7.58 (m 5H,
7.25 (m 3H), 4.45 (m 1 H), 3.64 (s, 3H, 3.00 (m 6H), 1.40 (m 6H. 19
July 2005 73 EXAMPLE 100 (S)-3-(4-{[! -

- (3, 5-Di chl oropyri di n-4-yl ) net hanoyl ] am no} phenyl ) - 2-{3-[ 2- (pi peri di ne-
1-su. | f ongx)apdvarey hbair ei do} propionic acid 5 The title conpound (23% was

pr epar ed fromthe conpound of Exanple 99 by hydrolysis in a simlar manner
to. Exarrpl &2-[31{2-BenzenesglfenygppenBraisiol- 311-{13‘2 Z-ghioteff:methylpyrisiin-3H) , 8. 78

(s, 1 m@?hz( hikh 8.40 (s, 1 H, 8.02 (d, 2H), 7.72
(d 2 m@a ' ?pr@"?gp'(‘%’w",'éﬁé% (m 1 H), 10 3.00 (m 6H), 1.38
(m 6 ExAﬁpLysggpon of 2chlor06methy|nlcotm|c acid (75 mg, 044 mmol) in

(9)-3-(4- tlchrofinSinEhe 1. 5F§élﬂ'cﬂr ﬁféf 43T AV 1 4108 PR gﬁF(eVg’eE ethyl-

3-[2- (pi pera2| ne- pheny 0} propi oni‘c aci
m xture of mm rfesdﬁﬂ@ﬁelpmrawaorsnrwd 60roRMm @m;@aretzrmfanmh :Ihd vdlaplbesgene

(0,061 9w or®iRl)rklr GhOXRE (% U1t WRRLAL o s OR G 00 o408, The

-sol vent was renopved under reduc ressure he cru
sl owy adddd Thie wiutioplwasi dewlyfadded to a stirred solution of the amlne from Preparatlon

el Lo Y IR T
0.63 mol yn dig lprpfﬁﬁtbmfi)r(onell) methezreatt)onamtumWBES‘:'lﬂnteangve’ragmt bDRoG X1 U €

was sti rre%p%g p.%omhe (BIBRAHE e %@ﬁﬁéfgagmeaf Win P ﬁﬁég% Bl 0Bb 3 ggd%gfgs.

col | ected by tration, severa I es Wi
“dried undepShescwitimsatirated aguecutisn@até@()t @2 wa30 mi) aat edneni(30 ). satewr@éred

Feomper at ure e CAEf (90580 4R CReEhEHaTnd e Bhdocs 6o 8ud Fle [9%eres 1 ne
titlels 25pwiiegobndfidsn. _t.hgamézé@r&aptas (&2wiha 183 s DCMIEIBAC)DMBRiel6) (S)AD[382- (s, - -
éH)ZS ?m78?ér%eng§9\f?g)7l ﬁén)/i)ﬂ}%dg_%i (ﬁéh @c(hfﬂ_ﬁm %l-'%étfyp(ﬂﬁj'&}%&n%wy%m@g 2H) o
EXANVPLE 1|gfzen3t)propnomc acid methyl ester (147 mg, 55%). : :
(S): 3 (4- Alsbrufidn 3 Bleebiar e (g LRI v enx'gb mmtr’; et hy'
312 : tetrahydrofuran (2.5 ml) and H,O (2.5 ml) was stirred 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 precxpltate was collected by .
fi Itration to obtaln the title compound (120 mg, 84%).
- m.p.210°C : . _
& (DMSO-d6): 12.85 (bs,. 1H) 10.57 (s, 1H) 8 50 (s, 1H) 8.08 (d, 1H) 7.92 (
25 4H), 784 (d, 1H), 7.59 (m, 6H), 7.41 (d, 1H), 7.26 (m, 3H), 430 (m, 1H), 3.07. (m 1H),‘ :
- 2.86 (m, 1H)252(s 3H). -

| EXAMPLE 104 | . |
(S) -2-[3-(2- BenzenesuIfonylphenyl)ureldo] 3 (4—{[1 -(2, 6-d|chloropyr|dm-3 yl)-
30 methanoyl]ammo}phenyl)propmmc acid ' _
The title compound (37%) was prepared from 2, 6-d|ch|oron|cotmlc acid and  the amine
~ from Preparatlon 20 in a similar manner to Example 103.
“m.p.: 207 °C o : _
- (DMSO-dB): 12.90 (bs, 1H), 10.67 (s, 1H), 8. 49 (S 1H), 8. 17. (d 1H), 8n05 -(d
35 1H), 7.95 (m, 4H), 7.84 (d, 1H), 7.73 (d, 1H), 7.62 (m, 3H), 7.53 (m,. 3H); 7.24 (m, 3H),
~4.28(m, 1H), 3.06 (dd, 1H), 2.87 (dd, 1H). - |



(pi perazi ne-1-sul fonyl ) phenyl ] urei do}propionic acid The tif8ycH@sound
(1099 was prepared fromthe conmpound of Exanple 101 by hydrolysis in a
simlar manner to Exanple 2. mp.: 171C. 35 8 (DM5O-d6): 10.78 (s, 1H)

8.78 (s, 2H), 7.44 (m 4H), 6.98 (d, 2H, 6.74 (m .2H), 6.28 (m 1 H),
6.10 (d, 1 H, 3.80 (m 1 H, 3.25 (m 4H), 2.74 (m 9H). 19 July 2005 74
EXAMPLE 103 -

(S)-2-[3-(2-Benzenesul fonyl . phenyl)ureido]-3-(4-{[1-(2-chl oro-6-nethyl pyrid
i n- 3- yl)ngN@mgyhbgnino}phenyl)propionic acid .5 To a suspensi on of
2-chl or o- | nicotinic acid (75 ng, 0.44 mmol) in dichloronethane (1.5

t h
n) oxal y13)&1&3d¥r%@zenzswromdphwlmﬂyl -3rié-{H @r%srmetfmr?pwedm«i-w)ided and

the resul bobithnQN oY W@ﬁy bidpiGflc akid oom tenperature for 4h. The
volatiles_ were reane r vacuun1to give a solid that was dissolved in

di chl ot on@ﬂern%ihecqrwoqmid)(w%h Wwas pegnarebinomake stidwif yPreparetiort 22 and tHer araide
|
sol ution Pdmtm@pé?‘gﬁi%é] IAEMREE %@cgme%gs{r% g%g%b@g\yeﬁa‘l mmol ), Et3N

(0.18 M, 1 tic anmoun di chl or onet hane
(3 m) and t hemmeal®6i ¥h ni xt ure mas stlrred overnlght at room tenperature.

The reaction nj S thane 50_nm) and
" washed with san% (ﬁ'@%@b‘yﬁqlﬁegﬁgﬁ évzsxqﬁé)déngg( Btzﬂr{é é"})@ 7H@2)(m, The
organi c 4Rlyesswas 1y, izesh (VI 2aneh, Gencens (at ed ng@i(s rewJU@@ééP][ @ﬁfure-
The r(fld%ggfas 5 purlfled by fl ash chromat ography (8:2 Et OAc)
to yield

benzenesulfonylphenyl)ureldo] 3-(4-{[1-(2-chl oro-6- nethylpyrldln 3- yl)netha
noyl ani no yl)propionic acid nmethyl ester (147 ng, 55%. A soI ut| on. of
t he sondé’%@ggg 1&15 my, 0.242 mmol) and Li OH (7.0 ‘mg, 0.30 nmol) i

tetr ahydr(csour[aqz(%néeﬁés)ulmq'l;kﬂ?éay( Brdid & 3-(AM3 -(3 [5-dibeSmBby FigRM Slﬁ)‘rfper ature
ani.c sol vent was renoved under reduced presSure and the

for 2h. The
resul ti ng’“ﬁﬁﬁ@%@ 'gH]CI}PP%W'MQP%?&"d??'Fed with acetic acid until pH 4. The

pr eci pi t dire was @@Hnb@@ricﬁd/vﬁ/ prfebérbﬁ atrb@N 3L NABRSAbIBokiB&irid td& C@F@HAH%H; (5(%20 :

g, 84% 12.85 (b
(s, 1 H a°§°’g’§‘9(‘8 tgi %théd[i)wggu( vy G- 25d Hay! U"Si %4K?%ietfah%¢f0n 5185919(9(51 3EH) o
7.41 (d, 266B) ,and. 22 @minsHiom 4Prafaration LOHfolloRirg7 ttﬁdﬂpr&\cé‘cﬁure des8fbddmn 1 H),

2. 52 (s, éléi}_n IE%?ﬂVPLE 104

_ mp 231°C _ :

20 5 (DMSO-d6): 12 90 (bs, 1H)' 10.87 (s, 1H), 8.88 (s, 2H), 8.49 (s, .1H) 8.08 (d,
1H), 7.92 (m, 3H), 785 (d, 1H) 7.59 (m, 6H), 7.30 (m, 3H) 4.31 (m 1H) 3.05 (m 1H), -
287 (m, 1H).
EXAMPLE 107

25 (S)-2-[3-(2- BenzenesuIfonylphenyl)ureldo] -3- [4 (2,6- dlchlorobenzylamlno)phenyl]
'proplomc acid methyl ester _ ' ,
-A solution of 2,6-dichlorobenzaldehyde (112 mg, 0.64 mmol) and the. amine from'
Preparation 20 (300 mg, 0.66 mmol) in EtOH (2 ml) was heated at 50 °C for 1h The
reaction mixture was then cooled to 0 °C and NaBH;CN (166 mg, 2 64 mmol) was

30 added The reaction mixture was stired at room temperature for 2h:before being

' partxtloned between DCM (50 ml) and saturated aqueous NaHCQ; (30 mtl). The organic
layer was separated, washed wnth saturated aqueous NaH003 (2 x 30 mi) and brine -
(30 ml) and dried (MgSQ,). The solvent was removed in vacuo and the reSldue pum"ed
by flash chromatography (4 1 to 1:1 hexanes/EtOAc) to give the title compound (280.

35 mg 71%)



(S)-2-[3-(2-Benzenesul f onyl phenyl ) ur ei do] - 3- (4-{[ 1- (2, 6- di'@nlubr&®pr i di n- 3-y
| )- 30 net hanoyl ] am no}phenyl) prop ionic acid The title conmpound (37% was
prepared from 2, 6-dichloronicotinic acid and the amne from Preparation 20
in a sinmlar manner to Exanple 103. mgé: 207 C 6 (DVMBO-d6): 12.90 (bs,

- 1H), 10.67 (s, 1H), 849(5 1H) 817(d 1 H, 8.05(d, 351H, 7.95

“(m 4H),784d 1H, ? 2 (m 3H), 7.53 (m 3H): 7.24 (m
5. 28 (m SACRGREGS (@daH)ls% AHG7T S 1HH)7819dJ2H)y721©0(5n 539,

EXAMPLE 1

(S)-2- 3- ?gzsenzeHﬁeglﬁsf(gnﬁT'bhﬁeﬁsy i 337 4 10 458 (a1 i 388X F7 di -4
-yl ) - met Rardbl 3.-88imoRidhenyl ) pr opi on| c acid 5 The title corrpound (39% was
prepared fromthe acid of Preparation 22 and the am ne -from . Preparation
20 follow ng the procedure described in Exanpl e 103. mp.: 196 C6
(DNBOdG) EXAMBIE (198, 1H), 10.41 (s, 1H), 8.48 (s,. 1H), 821(s 2H) , 7.92 '

( rsn, éghgﬁ &#Biﬂrf_%ﬂe’sulfag%pég}n(lﬁ:%Edoiﬁgﬁé%g\ﬂc@i@genzylgmmo p,';gnyl]

(S) 2 [3 (F2oBeniceanad ul fonyl phenyl )yurei do] - 3- (4-{[I-(3, 5-di bronmopyri di n-4-yl
- th L] and h 15 The titl d d
}rom 5. 5 B BRor SBRNELE (K Ref e BdFel MacesPer iy b ekABRet Aol G
Y. G and hBaxyotyaistfouo@mgﬁheTpebmhmﬂemnﬂamih ExE9%de 2.. 37, 2565) and the am ne

from Pr eparation Z%th%l owi ng the procedure descri bed in Exanple 103.
1831 ¢ 20™8P ( d6): 12.90 (bs, 1H),.10.87 (s, 1H), 8.88 (s 2H).,

| 8 49 (S 1 H, SQDQ&O{Q@ =12 7 b& 11—?5 Q27((mﬂ$)H)7 947 r§54r6)d7811 @) ; 1HZ/P &g\
7.30 (m 3;& gn} I—g 7 :
(S)-2-13-f Eie%%érﬁe d f7o%y(tph6h37|%6deu2do>] §6[(zlp€!zl 65@7 érm éhbb’ewzgn &) no)phe

nyi] pr ow@r(hp 186] HoeddivH) es1eldgAM/pl ution of 2, 6- d| chI or obenzal dehyde -
(112 my, 0.64 nmol) and the amnefromV _
15 EXAMPLE 109
(S)-2-[3-(2- Benzenesulfonylphenyl)ureldo] 3—{4 -{(3,5- dlchloropyrld|n-4-ylmethy|)
amino]lphenyl}propionic acid methyl ester _
The title compound (50%) was prepared from 3, 5 dlchloropyrldlne-4 carboxaldehyde
(prepared according to the-method of Stewart A. O.et al W099/62908) and the amine
20" - from Preparation 20 following the procedure descnbed in Example 107 :
) (CDCI3) 8.78 (s, 1H), 8.46 (s, 2H), 8.08 (d 1H) 7.96 (d, 1H) .7.83 (d 2H),
7.45 (m, 4H), 7.22 (d, 1H), 7.16 (t, 1H), 7.00 (d, 2H) 6.69 (d 2H), 5.22 (d 1H) 4.71
(m, 1H) 4.59 (s, 2H) 3.76 (s, 3H) 3.01 (d, 2H)

25 EXAMPLE 110 _ o
(S)-2-[3-(2- Benzenesulfonylphenyl)ureldo] 3-{4 (3, 5-d|chloropynd|n-4-ylmethy|)
amlno]phenyl}proplomc acid .
The title compound (80%) was prepared from the compo_und of Example 109 by
hydrolysis following the procedure described in Example 2 | -

30 _ m.p.: 184 °C B :

5 (DMSO-d6): 12.75 (bs, 1H), 8. 64 (s, 2H), 8.47 (s 1H) 7.97 (m, 4H), 7.8.1. (d,

1H), 7.52 (m, 4H), 7.21 (t, 1H), 7.04 (d, 2H), 6.64 (d, 2H), 5.90 (t, 1H), 4.39 (d, 2H),
4.18 (m, 1H), 2.96 (m, 1H), 2.73 (m, 1H). -



Preparation 20 (300 ng, 0.66 mmol) in EtOH (2 nl) was hedelya#0080 C for 1 -
h. The reaction mxture was then cooled to 0 C and NaBH3CN (166 ng, 2.64
mol ) was 30 added. The reaction m xture was stirred at roomtenperature
for 2h before being partitioned betweéh DCM (50 ni) and saturated aqueous
NaHCGO3 (30 m ). The organic |ayer was separated, washed with saturated
aqueous %\2/ i 30 mM) and brine (30 m) and dried (MgSO4). The

sol vent was rer!f‘o é in vacuo and the residue purified by flash

chr omat og{SH2HR-(@4B dnzeaeiulfomdnhaeg)utsidAl-B- (4tcﬂn@tWﬁcéﬂerﬁdwé>6/Xh@H99UHd ( 280
35 ng, 71 9 TJ %9@5 t768(CDCI3) 8.70 (d, 1 H

7.98 (d, &’é?ﬂj“'?aﬁ %’”8 1Pte7. 46 (m 5H), 7.20 (m 4H), 6.98 (d, 2H)

g Z)g Ed RHpiutibn 28 cohpolndifromAPfEBaftion 21H3004mE§80.68, maid)), dr%ae?ﬂylc&@amﬁ"l)
(S)-2- 5[“ 3- %@@@d?gyhﬁH%%?‘Wl Grtalvlio preuphof & DMAR Hhmdwe(ﬂzrvﬂ)a@isno)phe
nyl ] promnzmi evérBigt ’éheotqd |T¢18C§U|%hltl%s(r58r?@ved@f$ v@&‘fcpéﬁ@q'hé 1 Afeh\ﬁas
compound ng_f% l e 107 hydrol ysis follow ng the procedure described in
Exanpl e. Zé)'s "gd'chﬂ%m n?ﬂ\%@)dy?shepzwrﬂzsﬂygateqagyeoug MaHCQ; (31X BY, 7.94

(2|r_n|) 4H) , rﬂl)eahd(&iedlgm%sob 5%e(s!?3lven6Was r%rr%(@ﬁéirUnd%H)redJceglpréﬁuré-g}rgiﬁ gg (g,
. P 71 r@éﬂﬁngl Cpbde was EX%\MEY ilggh chrométograpﬁy (1:1 to §7 hexanes/EtOAC) to

- (9)-2¢d 3- év?eﬁ@ﬂﬁl@%ﬁiﬂ)bﬁﬁ@ﬁ&ihﬂ@)léwulfﬂ &obit. 3-{4-[ (3, 5-di chl oropyri di n-4-yl ne
thyl) am no] ph&rgggg&d ionic acid nmethyl ester The title conpound (50°/c)_

was prepared for Z 8. 0 bp§-PY dinEEl 736 hx1al)dé8edd. 2tpriepafred4H),
accordin t t@/\@,{t tacal 0 he am ne .
- 20 from g?lga’f’g??)gﬁ éggqf gl}:‘ 3 W ng ﬁﬁ‘é\ %?éégc?ﬁeg'ﬁgg%?%@ §b7?§§3|—} le 107. 8
-(CDCI3) 8.78 (s, 1 H), 846(5 2H), 8.08 (d,. 7.96 (d, 1H), 7.83 (d,
2H), 7. 45 AMpLéH) 42722 (d, 1H), 7.16 (t, 1H), 7 00 (d, 2H), 6.69 (d, 2H,
5.22 (d, 1 H, 471 (m 1H, 4.59 (s, 2H), 3.76 (s, 3H), 3.01 (d, 2H). 25
EXAMPLE  1($0-2- [3 (2- Benzenesulfonylphenyl)urerdo] 3-(4- dlmethylcarbamoyloxyphenyl) '

(S)-2-[3-4dpReizsagsul fonyl phenyl ) ureido] -3-{4-[(3,5-dichloropyridin-4- yI me-

t hyl ) am.no| phenyl } propi oni c acid
: The title compound (77%) was prepared from the compound of Example 111 by

hydrolysrs followmg the procedure descrlbed in Example 2.

_ m.p.: 115 °C : : _ _
20 -5 (DMSO-d6): 12.86 (bs, 1H), 8.49 (s, 1H), 8.08 (d, 1H), 8.00 (d, 1H).,.7.9.7 d,
7 2H),7.82 (d, 1H), 7.66 (m, 1H), 7.48 (m, 3H), 7.28 (d, 2H), 7.20 (nﬁ, 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-Methylpiperazine-1-carboxylic acid 4-{(8) -2-[3- (2 benzenesulfonylphenyl) "
' . ureido]-2-methoxycarbonylethy(}phenyi ester
The title compound (83%) was prepared from 4—methyl— -piperazinecarbonyl chloride
hydrochloride and the compound from Preparation 21 followmg the procedure
_ descnbed in Example 111. ' '
30 5 (CDCI3): '8.71 (s, 1H), 8.07 (s, 1H), 7.98 (s, 1H), 7.83 (d, 2H), 7.50 (m, 4H),
7.10 (m, 5H), 5.55° (d 1H), 4. 79 (m, 1H), 3.79 (s, 3H), 3.70 (bs, 4H), 3:12 (m, 2H), 2.60
*(bs, 4H), 2.42 (s, 3H). | | -



The title conpound (80% was prepared fromthe conpound oft98%lmH08 109 by
hydrol ysis followi ng the procedure described in Exanple 2. 30 mp.: 194 C 6 -
(bvsO-d6): 12.75 (bs, 11-1), 8.64 (s, ;4;) 8.47 (s, 1 H)y, 7.97 (m 4H),.
7.81 (d, 1H) 7.52 (m 4H), 7.21 (t, H, 7.04 (d, 2H), 6.64 (d, 2H, .
5.90 (t, 1 , 4.39 (d,. 2H, 4.18 (m 1H, 2296 (m 1 H, 2.73 (m 1 H).
19 July 2@%‘& 7Eb I\/PLE 111 (S)-2-[3-(2-Benzenesul f onyl phenyl ) ur ei do]
3-(4-di met {V‘car anoyl oxyphenyl) propionic acid nethyl. ester A solution

of corrpouﬂdﬂe‘thplmp%repaealt-cmoiwnc( 3610 4r[S)-D-{BG2-bentonestifgry ipyk Ay banyl 5

chl ori de P ndacatalytlc amount of 4-DMAP in pyridine
(1) vvaé'% %03 Ca bS&éangﬁP%B% F'C. The sol vent was renpved in vacuo and

the resi diilee wis cadmmmbv@td% nwels gplnémiredraionanige (cbthpduhd srRsRerbM 113 b '
“satura 5Iedlayé]gu'eougwl\laHCSE %3 x .30 rﬂ% nd _drie MySH). The sol vent was
removed unger FefliRdl 9P SLmeduredase hed I Exampls g crude was purified by
flash chromat ogrp pmoc(cl 1 to 3:7 hexanes/ EtOAc) to 10 give the title

~conmpound (281 as an oil. 6 (CDCl 3) 8.72 (s, 1H), 8.07 (d, 1H)
7.96 (d, 1H), g?ﬂélﬁ d@ 21846 (ﬁ,sd)(wum)m 7&3)(r(1m3H5I—P} 79 5d 50H) &,621(d)

4.79 (m , S T ( L 12 15
(S)-2- 3§H nggen?néis_il(n?f%ﬁm ﬁ)@ 51(1512;25@@%8 'ﬁ )r‘re3s?15 a%a%Al}/'gxéaienyl)
propi on| c3-8eim. Tk 2t8% (m 1(':6@6%@5 (417‘17%22/\@6 3bi|)epar ed from t he conpound of
Examp|g . 111 by hydrolysis follow ng the procedure described in Exanple 2.

mp. : 11_5C.208§VDIVBOd6.1286(bs 1 H), 8.49 (s, 1H) 8.08 (d, 1 H,
. 8.00 (d, BXMWPLE 0¥5(d, 2H), 7.82 (d, 1 H, 7.66 (m 1 H), 7.48 (m 3H)

7.28 ES %bbo.cmo?&swco F&#) Jcé§7( Q(S{%%zga%égg’q@@éhenynurenﬁo”]-z- !

4- Met hy| pnpéoxyrareonytedhYhixdydriyt esterd 4- {(S) - 2- [ 3- ( 2- benzenesul f onyl phenyl )

~ureido] | 8 '

prepar edﬁﬂ;égﬁrg% ?Q%ﬁf gé% g%b%@(@e{?ﬁnﬁ d%’ﬂﬁboﬁéloté"e(%“ﬁ&g%%éﬂg%% %ﬁ €and t he

con'poLPnd wamupﬁ érpm Faftelperatnotszf@lomg the ptdvnedpreodasdtibed in Example 111. : '

| 5 (CDCI3): 8.82 (s, 1H), 8.63 (s, 2H), 8.08 (d, 1H), 7.96 (d, 1H), 7.82 (d, 2H)
. 7.50 (m,_4H), 7.20 (m, 5H), 5.43 (d, 1H), 4.81.(m, 1H), 3.78 (s, 3H), 3.18 (m, 2H).-

| . EXAMPLE 116 :
- 20 3,5- Dichloroisonicotinic acid -4.-{(8)-2-[3-(2-benzenesulfo_nylphenyl)ureido]-z_-.
carboxyethyl}phenyl ester . :
~ The title compound (44%) was prepared from the compound of Example 115 by .
| hydrolysis follownng the procedure descnbed ln Example 2.
: m.p.: 186 °C _ _ :
25 5 (DMSO-d6): 8.91 (s, 2H), 8.50 (s, TH), 7.96 (m, 4H), 7.83 (d, 1H), 7.54 (m,
 BH), 7.28 (m, 3H), 4.31 (m, 1H), 3’.1'_6'(_m, 1H), 2.93 (m, 1H).

- EXAMPLE 17
| (S)- 3- (2'-Cyanob|phenyl—4 yl) 2-{3 [2 (plperldlne 1- sulfonyl)phenyl]ureldo}
30. propionic acid methyl ester
A solution of the compound from Preparation 3 (72 mg, 0.30 mmol) and diphosgene
~ (18 pl, 0.15 mmol) in dioxane (1 mi) was heated at 60°C for 16h. The solvent was
removed under reduced pressure. The crude isocyanate was dissol@d in'
. dichloromethane (1 mil) and this solution” was slowly added to a solufioh o} the
35 compound from Preparation 23 (95 mg., 0.30 mmol) and triethylamine (0.10 ml, 0.7

mmol} in dichloromethane (1 mi) and the resulting reaction mixture was stirred at room



desc_ri bed in Exanple 111. 30 5 (CDCI3): 8.71 (s, 1H), 8.07%9¢uly208h 7. 98
(s, 1H), 7.83 (d, 2H), 7.50 (m 4H, 7.10 (m 5H), 5.55 (d, 1H), 4.79 (m
.1 H, 3.79 (s, 3H), 3.70 (bs, 4H), 312(m2H) 2.60 (bs, 4H), 2.42 (s,
- 3H). 19 July 2005 78 EXAVPLE 114 4- Met'hyl pi perazi ne-1-carboxylic acid
4-{(S)-2-[3-(2- benzenesul fonyl phenyl) wurei do]-2-carboxyet hyl } phenyl ester

The title co ound 0@‘ g ared fromthe conBound of Exanple 113 by
5 hydrol y&§® %Uf% $Hy' hmﬁﬁ GrrB'XHJé%@’raPt?é’ﬁmioﬁe @?&ﬁ?ﬂ"ed@'orﬁm?than%o C5

( DVBO- d6) KZEBmHGan(jSeatdrb’bed eﬁ;u@@ui NaH@H)J 2(7 nﬁ)gTﬁélorééﬂ)lc la?/en7 Wak @epé]rla'l)ed ahd62 (d,
1H)), 7.48 %{\ 3. % e £ 0m
2H), 3. 41%gRpeont! Saﬁiféed(%ﬂueﬁzu 8H§Oa7( (Wolm'ill)aﬂdzbfgen@sml 4H)e sczlverz (s,

3H). 10: w8AWERBYddl bnderSrabliGh! M0he P8GR plifedas) fia
4-{(9);2 k (2 benzenes. ul f 0 phenyl luresncjllcl) QW sh chromatography (8:2 to

et hoxyca B"d?‘?)*?@??r{ﬁc?/p@éﬁ)}’le'%é‘?é'ﬂe‘Fﬂ@PPW’Eq@zgdﬁ%cﬁﬁ{d) (829% was prepar ed

from 3, 5-di chl I i i(po laqtyi

Preparation. 219]‘%P|@?\?\A %% G Wi)r gggggrgﬁdescrlrﬂ Hf% ggﬂﬁwfﬁ(’% 2(-QEDCI 3):
8.82 (s, ITHp (L.gB3538, (dzm 4884)8n(bl'1) 8.79) (s, 3HDE3.2@ (M12H),,3.02 82, 4id), 183) ,
7.50 (m. 7 H, 543 (d, 1H), 4.81.(m 1H, 3.78 (s, 3H), 3.18
(m 2H). W4HI\}P1 éqlgrglzfg 3,5-Dichloroisonicotinic acid :

4-{(S) - 2 [3-(2- benzenesul fonyl phenyl ) urei do] -2- carboxyet hyl } phenyl ester
The ti} E&?‘ 16449 was prepared fromthe conpound of Exarrple 115 by .
hydrol 5| S OWI n t he procedure described i-n Exanple 2. mp.: 186 C 25 6
_(DIVISO d6) (S)eB- QiCorgnoam)hen8l-5®|)(28{3[2(Isl)perﬂn%1(snlfwM))phénﬁBJr(Bﬂﬂo}1 H) , 7 54

(m ,;Op?%.?%l-l) 4.31 (m 1H, 3.16 (m 1 H, 2.93 (m 1H.
EXAI\/PLE 15? - Cyanobi phenyl -4-yl)-2-{3-[2-(piperidine-I -su .
_ IfonyI ) ph&hg [tiflar edraedund3B0%)r wps mm!ﬂaratlfubnnrﬂhél;donmw of Example 117 by

~ hydrolysis 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), 7.79 t
1H), 7.60 (m, 6H), 7.44 (m, 2H), 7.16 (t, TH), 4.43 (m, 1H), 3.21 (m, 2H), 2.94 (m, 4H),
1.42 (m, 4H), 1.30 (m, 2H). R ' - :

| 2_6 EXAMPLE 119
(S)- -3- -(2 Methoxyblphenyl—4-yl) 2-{3 [2 (plpendme 1-sulfonyl)phenyl]ureldo}
propionic acid methyl ester _ . o
The title compound 3 4%) was prepared from the compound from Preparatlon 24::
_ following the procedure descnbed in Example 117. .. _

25 ¢ 5 (CDCI3): 8.63 (s 1H), 8.17 (d, 1H), 7.68 (d, 1H), 7.50 (m 3H) 730 (m 2H),
7.10 (m, 5H), 5.25 (d, 1H), 4.83 (m 1H), 3.81 (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'- Methoxyblpheny|-4 yl) 2-{3 [2 (plperldlne -1- sulfonyl)phenyl]ureldo}
proplomc acid
' 'The title compound (82%) was prepared from the compound of Example 119 by
“hydrolysis following the procedure described in Example 2

-~

m.p.: 177 °C - | - -



A sol ution of the conpound from Preparation 3 (72 ny, 0.309W¥14%0and

di phosgene (18 pl, 0.15 mmol) in dioxane (1 m) was heated at 60' C for
16h. The sol vent was. renoved under reduced pressure. The crude-i socyanate
was dissolved in dichloromethane (1 nf§ and this solution was slowy added
~to a solution of the 35 corrpound from Preparation 23 (95 ng, 0.30 mmol ) and .
triethylam ne %0 10 i n di chl oronet hane m) and the

resul ting reactBMSH- Q@uﬂ@ &?ﬂ@ssiH)r BetP & THdofrP4dmy @W E@édd 79), t7e¥pér at ur e
over ni ght yyThyess gacs d>or7 5 (6h W), YAg Harzn)tr @mqpl 1lilﬁt w@@ftmd 1%@' @&9@3&8“6

(25 m) and saturat ed aqueous NaHCG3 (20 m). gani ¢ _
separ at ed3-38/gs: Abshdd’ mvm“f*hzs%ﬁuﬂﬁ a1t*8d1ééub%lj‘§4)l\lbﬁ@@3 (2H)x 20 m) and brine-

- (20 ). The solvent was renoved under vacuum and the residue purified by -
flash chromat ography (8:2 to 5 6:4 hexanes/EtQOAc) to yield the title
conmpouhd EMMF’% 12999 . 5 (CDC13): 8.70 (s, 1 H), 8.18 (d, 1 H), 7.70 (m

3H), 7.50 . 4 1
378 (5, Sty CEPRereSspffondbhgnyfuréfigl - f‘l‘”@éﬁ]"?ﬁﬁ%ﬁﬁ'"”ﬁ?{aﬂ* g 1
EXAVPLE 1Reqydlprgpionic @idimoethyhester - 4-yi ) - 2- { 3- (2- (pi peri di ne-1

Teul f I o e

preparcd {RORY pHBELREL: b P OkareA iy Y crpborine DRRCHBGR B Ag apﬁe
proceduz e2-teszariebuitbnyiphERisptyan2te 1(5remaped( aﬂgﬁq)@@?wmvm(t'aﬁepfritq)%ng“?og; 8_5_( -rn )
6H) %o?&lnéklé?g prpgicgjr?t(dgsinb]ﬁ)dm Ex%‘ggl?ﬁm 3.21 (m 2H), 2.94 (m
- 4H), 1,42 (rﬁ(@BD;lB)lgm (€.mH)28)31 201!&)(/8\621_5 11}9 818(m 2H) 794 (d, 1H),

8 o Y e LA 0 B e

t he conpoisndHy, Bord n,ebdrati on 24. foll ow ng the pr ocedur e described. in
Exanpl e -1117. 25 - 5 (CDCl 3)_: 8.63 (s, 1H), 8.17 (d, 1 H, 7.68 (d, 1 H),
7.-50 (m 3Hj, 7.30 (m 2H),  7.10 (m 5H), 5.25 (d, 1 H), 4.83 (m 1 H), '
3.81 (s, BXAMPRE/T122s, 3H), 3. 20 (m 2H), -2.98 (m 4H), 1.60°(m. 4H) 1.40

( m 2'-H) (l?)sél-\fgl-'(g Eil'enzenesulfonylphenyl)ureldo] 3-[4-([2,6]naphthyridin- 1-ylam|no)
o phenyl]lpropionic acid _
~ The title compound (89%) was prepared from the compound of Example 121 by :
hydrolysns following the procedure described in Example 2. ' |
20 mp.:192°C . _ _
s (DMSO-dG) 12. 85 (bs, 1H), 9.37 (s, 1H) 9.24 (s, 1H) 8.69 (d 1H), 853 (s,-'_.
| 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), -
4.33 (m, 1H), 3.08 (dd, 1H), 2.8 (dd, 1H). | | S

25 EXAMPLE 123

(S)-3-[4-([2, 6]Naphthyr|d|n 1-ylam|no)phenyl] 2-{3-[2-(piperidine- 1-su|fonyl)

- phenyljureido}propionic acid methyl ester - _

The title compound (57%) was prepared from the compound from Preparation 25 and
_ ' 2-('piperidine-1'-sulfonyi)phenylisoCy_an-ate following tne- procedure deécr.ibed' in

30 Example 117, - _ ' _ _

o 5.(CDCI3): 9.35 (s, 1H), 9.22 (s, 1H), 8.70 (d, ‘l.'H-) 8.42 (m, 2H), 8.10 (m, 2H),

7.98 (d, 1H), 7.86'(d, 2H), 7.65 (d, 1H), 7.59 (t, 1H), 7.20 (m, 4H), 4.44 (m, 1H), 3. 67 (s,

3H), 2.95 (m, 6H), 1.42 (m, 3H), 1.30 (M, 3H). o



30 ' 19 July 2005 -

(S)-3-(2'- Met hoxybi phenyl - 4-yl)* -2-{3-[2-(pi peridi ne-1- sulfonyl)phenyl]urel
do} ‘propionic acid The title conpound (82% was prepared. fromthe
conpound of Exanpl e 119.-by hydrolysi 8l followi ng the procedure described
in Exarrple 2. mp.: 177 C 19 July 2005 80 S (DVsO-d6): 12.89 (bs, 1H),
8.43 (s, 7.94 (m 2H), 7.64 (d, 1H), 7.54 (t, 1 H), 7.34 (m 2H,
7.25 (m EP%)AMP;LELS‘?-(‘m 2H), 7.01 (t, 1 H, 4.38 (m 1 H), 3.74 (s, 3H),

g E)S(AK/E’EE(\%% {4- ﬁz%}N:‘pﬂth}nbﬂ'x 1 giaﬁﬁnéfﬁhenyﬂﬂz:—{ﬁ{zd(g ;fep@memfbsulfong’g (bs, 2H).
(S) - 2- [ 3- Phemdhiyeideprarionicssichy | ) ur ei do] - 3-[ 4- ([ 2, 6] napht hyri di n- 1-yl ani no
) phenyl e b&ﬂb&n@qs@@ewa{ rE54rEl 0 the L ComdtRB UNEdriiéd 12428y

prepared fromthe conpound reparatl on -
2- benzénebmfpoﬁlf»lf@!@wﬁg ths ecgeedateedqsprikgshinddamplal@scri bed in Preparation 20)
10 follow ng t pé@fegure described in Exanple 117. S (CDCI3): 9.18 (s, 1
H, 8.81 (s, 1 64 (d, 1 H), 8.18 (m 2H), 7.94 (d, 1 H), 7.85 (d,
2H), 7.68 (m 3KDMSD-86): 03 H)1H) 7920 (srmH§F®675d6ﬂHy(80h3 fm M), 8. 86, (M 1

.(sj ‘;’ (3 é?gei% é'd]ls’ m%hlé%w]e%ém F‘/P cﬂz 5‘1%1*[ AH L[23%)m. 31, 7.15 (t, 1H),

napht hyrl 4135 (A, YHRB.08)dd, PRRIDYSS @F,.EH)ONUE ( mcesl?] t3r9. conpound (89% was

pr epar ed fromthe conmpound of Exanpl e 121 by ydro ysis follow ng the -

proced?:re described in Exanple 2. 20 mp.: 192 C S (DVSO d6): 12.85 (bs,

1H) 9. 37EK8MPI 128. 24 (s, 1 H), 869(d 1 H, 853(s 1H),842(d 1

, 8.12 (m 30 (m 4H)

253" 0 adminteny) g est ol g s oo A Wpmiio)

|()S) 3h[4 F?Qnyﬁjp;da}pmnm’ﬁmdlrﬁeﬂayvgﬁei nO)phenyll %h{B [2I (pi perl di 36(%708/51|f0ny
phenyl ] urei.do} propi onic acjd net ester e title co was

repared fr SolHten Lo ﬁlﬁo&ﬂdpw%fmpf’ ERRTPBAN 251 djgd mo. 0622 mmol) and |

(

p'3li>£f i dibﬁ@sdené 3@@ NY03 PHATINGI) OGR! @ hplRhaled he 6@B@Cf8,d%r¢ fescri bed
n anpl e

solvent was removed under reduced pressure. The crude was dissolved in ACN (2 mi),

P
2-
[

added to a solu_tlon of ‘compound from Preparation 25 (182 mg, 0.566 mmol) and_
triethylamine (196 pl, 1.42 mmol) in ACN (2 mi) and the re'.sulting reaction mixture was
_ 'heated at 70 °C for 3h. The reaction was concentrated in vacuo and the residue was
20  purified by flash chromatography (30% to 100% EtOAc/hexanes) to give the title
compound (48 mg 16%)
5 (DMSO-d6): 9.19 (s 1H), 8.63 (d. 1H) 8.22 (m, 1H), 769 (d' 1H), 7.58 (t, 2H),
721 (m, 11H), 6. 93 (t, 2H), 4.68 (m, 1H), 4.49 (d, 1H), 3.93 (m, 1H) 3.72 (m, 1H), 3.70
‘(s 3H), 2.95 (s 3H) 2.85(m, 2H). ' - : :
25
' EXAMPLE 126 : .
| (S)-2-[3-(2- Benzylphenyl) 3-methylureido]-3- [4 ([2 6]naphthynd|n 1-y|ammo) |
phenyl]proplonlc 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 _
& (DMSO-d6): 12.85 (bs, 1H), 9.31 (s, 1 H), 9.24 (s, 1H), _8_.68 (d,.1H), 8.40 (d, 1H), 8.15
(d, 1H), 7.75 (m, 2H), 7.21 (m, 12H), 5.24 (m, 1H), 4.29 (m, 1H), 3.75 (m, 2H), 3,00 (m,
2H), 2.83 (s, 3H). - D S
35 '



5 (CDCI3): 9.35 (s, 1 H), 9.22 (s, 1 H, 8.70 (d, 1 H, 8182upA00BH) . 8. 10
(m 2H), 7.98 (d, 1 H), 7.86 (d, 2H), 7.65 (d, 1 H, 7.59 (t, 1 H), 7.20
(m 4H), 4.44 (m 1 H, 3.67 (s, _3H) 2;95-(m 6H), 1.42 (m 3H), 1.30 (m
3H). 19 July 2005 81 EXAMPLE 124 '
(S)-3-[4-([2, 6] Napht hyri di n-1-yl am no)phenyl] 2-{3- [2 (pi peridi ne-1-su

| fonyl) g%%&%{&}ﬁ_u ;gjf,do} propionic acid The title conpound (87% was prepared
fromthe d Exanpl e 123 by 5 hydrolysis follow ng the procedure
descr i bed(d)#2-Bx@rgdreeResifdhy Iar&idoPhipa hapAth3Bidis- 22 (s,

e es B efesl yp%ﬁh oh f(}zdfi ap tr?'in 1Zyl|59mno?83 (o

2H) | 7.esp'ﬁed*vﬂf?%bw%aﬂ%tmetm'?ﬁest?r 30 (m 3H) 7. 15 (t, 1H) 4.35 (m 1
lii)25 3.08 Tidﬂtltlelcd‘rlhpou?hd9(@6@Jﬂwé"ﬁrepéreé%o@rﬂ‘th@b@mpéﬂn%ﬁfr&rm Prapratid? 26XAPLE
(S) - 2-F 3-FoemenssvImERP Py iSomenAlA Peraed 323 49¢39pibef ndphPranaration- 20y1 ami no
) phenylfbw»ﬂﬁgw&oa@dﬁeﬂeg&iﬁbéd%E%mgﬁeaQbutI on of the conpound from
Preparation 11 (123 and 15 di phosgene (38 pl, 0.311 mmol) .

in di oxane (2 gD%gg%%t(%d‘ Hit 9@@) (& 10k &i%h(d, 'I1H‘B B3 (sert) Wad! (mmakid
d d d t
sol uti on DT, I B, IR T BT RO B 8BS 1O

triethyl dgi #@d. @P@G”plZH)l 42 nmmol) in ACN (2 m) and the resulting reaction
m xtufe was heated at 70 C for 3h. The. reaction was concentrated in vacuo
and the residue was 20 purified by flash chromat ography (30%to 100%

Et OAc/ hex®®MPLEO12 ve the title conpound (48 nmg, 16% . 5 (DVMSO-d6): 9.19

(o e nleiu gt o g oo el Pty 1y 72,
(m 1 pf@n?dpror(lgmcaqyd 2.95 (s, 3H), 2.85 (m 2H). 2-). EXAWPLE. 126

{3,205 45 Bpalahen oy WA S
corrpoUnd mﬁrol)@@f@tMvgnggE prycedure described in Example 2. ;

' m.p.: 184 °C : RN
5. (DMSO-d6): 9.85 (s, 1H), 9.59 (s, 1H) 8.66 (d 1H), 8.53 (s 1H), 8. 17 (d, 1H),
8.09 (d, 1H), 7.98 (m, 3H), 7.84 (m, 3H), 7.69 (d, 1H), 7.58 (m, 4H), 7.27 (m, 3H), 7.13

(d, 1H), 4.32 (m, 1H), 3.08 (m, 1H), 2.88 (m, 1H).

20
EXAMPLE 129 :
(S)-3-[4~([2,7]Naphthyridin-1-ylamino)- phenyl]-2-{3 [2 (plperldlne 1-sulfonyl)
phenyl]ureldo}proplomc acid methyl ester _
The title compound (78%) was prepared from the compound from Preparatnon 25 and _
25 2-(piperidine-1- sulfonyl) following the procedure described in Examp(e 117.
5 (CDCI3): 9.97 (s, 1H), 8.65 (s, 1H), 8.60 (d.. 1H) 8.28 (d 1H), 8.17 (d, 1H),
7.77 (d, 2H), 7.70 (d, 1H), 7.60 (d, 1H), 7.51 (t, 1H) 7.22 (m 3H), 7. 17(d 1H), 7.08 (d,
1H), 5.65 (d, 1H), 4.82 (d, 1H), 3.78 (s, 3H), 3.17 (m, 2H), 295 (m 4H), 1.60 (m 3H),
1.32 (m, 3H).
300
EXAMPLE 130 . : _
- (S)-3-[4-([2, 7]Naphthynd|n 1-ylam|no) phenyl] 2-{3 [2- (plperldlne 1- sulfonyl)
phenylJureido}propionic acid. . '
The title compound (90%) was prepared from- the compound of - Example 129. by
35  hydrolysis followmg the pracedure described in Example 2. '
m.p.: 179 °C '



30 hydrolysis followi ng the procedure described in Exanpl ei®Juin@5 141 C S
(DVBO-d6): 12.85 (bs, 1 H, 9.31 (s,.1 H,. 9.24 (s, 1 H, 8.68 (d, 1 H),
-8.40 (d, 1.H, 8.15 (d, 1 H,. 7.75 (m 2H), 7.21 (m 12H), 5.24 (m 1 H),
4.29°(m 1 H, 3.75.(m 2H), 3.00 (m 832H), 2.83 (s, 3H). 35 19 July 2005
82 EXAMPLE 127 (S)-2-[3-(2-Benzenesul fonyl phenyl) : -
ureido]-3-[4-([2, 7] naphthyrid in-1-ylam no) phenyl]propionic acid nethyl
ester.. The titd @M@@ﬁiﬁ)rﬁj%{%w V\%éﬁpSébﬁr&ﬁ5ﬂ¢ otk Betdclenpldudd! & (dorH),

Prepar at i Ry NS a ( :

descri bed_lolgn%gi‘ g’ggr ati @“ %%?SW %Bgﬁmﬁl—pog%gﬁg ﬁﬁégg{f@@dﬁ%ﬁéﬁ nmple
117. S (GDCI1BY); 3.9183, (i¢), 219Hm, 591)584(3@;1 4HRK1, 3(B(r662m)d 1 H, 852 (s, H) :
0 8.21 (m 2H), 7.91 (m 6H, 7.72 (d, 1H), 7.60 (m 4H), 7.27 (m 3H), 7.15
(d, 1 H, 439 (m 1 H, 3.65 (s, 3H, 3.00 (m 2H). 10 EXAMPLE 128 -
(S) - 2-9 3-ERARELEETBIS Ul fonyl phenyl ) ur ei doj - 3 [ 4- ([ 2, 7] napht hyri di n-1-yl ami no

Lonpoun, (SR Bl R A Pt B PRk Rer e
descgl gnghdhyﬁx)aﬂﬂiibaléaamnpathyﬂ&etg §7 (([j)I\/SO dé): 9. 35 (s, 1 H, 9959 (s, 1
H) 78 4‘Fl'(emtlt:|'%gpfnp?u%g % %) mlg) bpfpggzd( ﬁfl’néﬁjfbe!_'):d}rna rbﬁ]frgghfr I_g;ara@n ?@

H), '4.32 fomwidg He prac&fliré ﬂ‘escllbb‘bj in BxdBplérmesl H). 20 EXAMPLE 129
t hyr n-1-yl am no |per|d|nelsulfon

W) phenyl T urbiatial Sl 1 6 et by R 2Ctet e B 61 P Eab iAot aog

- vas prepas.gel(f DA 4.6 (HOARYWML {d, am) Ps epamatiH 22 (andH). 257 24 BHpep iodi ne- 1.
-sul f ony I() fol | ow ng the procedur e, descrlbed in Exarrple 117. 'S (CDCl 3)
9.97 (s, fﬂ)*2890651(?§*1H) 8.60 (d,..1H), 8.28(d, 1 H, 8.17 (d, 1_H),.

_ EXAMPLE 132
15 (S)-2-[3~(2- Benzylphenyl) -3- methylureldo] -3- -[4- ([2 7]naphthyr|dm 1-y|am|no)
~_ phenyl]propionic acid S S
The title compound (72%) was prepared from the compound of Example 131 by'
hydrolysns following the procedure descnbed in Example 2. |
_ mp 157 °C : :
20 - S(DMSOdG) 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) 529 (m, 1H), 4.34 (m 1H) 371 (m 1H), 3.54 (m "
1H), 294 (m, 2H), 2.85 (s 3H). o ' ' - '

EXAMPLE 133 -
25 (S)- -2- -[3-(2- Benzenesulfonylphenyl)ureldo] -3- [4 (12, 6]naphthyr|d|n 1-yloxy)phenyl] 'I
propionic acid methyl ester '
The title compound (98%) was prepared from the compound from Preparatlon 27 and
2-benzenesuifonylphenylisocyanate (prepared as described in Preparation 20)
_ following the procedure described in Example 117. | ' R
- 30 . &(CDCI3): 9.28 (s, 1H), 8.78 (m,' 2H), 8.13 (m, 3H), 7.98 (d, 1H), 7.83 (d, 2H), :
- 7.50 (m, 5H), 7.23'(m, 4H), 7.12 (t, -1H), 5.70 (d, 1'H), 4.85 (m, 1H), 3.79 (s, 3H), 3.20 . -
(d, 2H). - ' L



7.77 (d, 2H), 7.70 (d, 1 H), 7.60 (d, 1 H, 7.51 (t, 1 H),198up22Q0% 3H),
7.17 (d, 1 H, 7.08 (d, 1H), 5.65 (d, 1H, 4.82 (d, 1H), 3.78 (s, 3H,
3.17 (m 2H), 2.95 (m 4H), 1.60 (m 3 1.32 (m 3H). 30 EXAMPLE 130 .
(S)-3-(4-([2,7] Napht hyri din-1-yl am no)F%)henyI]-Z-{B-[Z-(pi peri di ne-1-sul fon
yl) phenyl]ureido}propionic acid. . The title conmpound (90% was prepared

fromthe %ﬁe Exanpl e 129 by 35 hydrolysis follow ng the procedure
descri bed 2. mp.: 179 C-19 July 2005 83 8 (DVMSO-d6): 9.83 (s,

1 H) 9. 565)(5[302 %nzrﬁ&e@ﬁlfédylpi:eH)I)ur&d%‘}-3([87([216]ﬂ)aphﬂ1yl@iu( d, lclxy}ﬁxhenyq} 93 (m
: % J 66 (m 2H), 7.54 1 H,
4 34 (mp‘i%'°"'§afi (m 1H), 2.93 (m 5H) 1. 45 (m 4H) 1 30 (m 2H)
,EXAI\/PLE 138e title compound (95%) was prepared from the co ound of Example 133
- (9)-2- enzx @ %}/ ) - 3-nmet hyl urei doj - % , 7] napht hyr| di n-1- {}I am no
). phenyl hﬂ'%f"ﬁ Fllowing e Rsperdtredassrbehia 5t>‘iaﬂ onmpound (14% was prepared.
~fromthe compog el {5eex Preparation 26 follow ng the procedure described in
Exanple 125. 10 6 (CDCI3): 9.42 (s, 1 H, 863 (d, 1 H, 821 (m 1 H),
7.55 (m 4H), ¥(BBISOr6)L 9 (s. 161).98.78t(d, PH),,8.93 68 1HN 81 1HmM, IH)49.98dm,1 H),
302 \m 3 rae’dl 3H( P od (b sHP 7 - (ol 20 307 (4 3, 455 (), £48% Ty 21
(S)-2-[3-222Bmnikl).phenyl ) - 3- met hyl ur ei do] - 3- [ 4- ([ 2, 7] napht hyri di n- 1-yl ami no
) phe(pyl]propl onic acid The title conmpound (72% was prepared fromthe
conpound of Exanple 131 by hydrolysis follow ng the procedure described in
Exanpl e 2EXAMPLE 137 C 20. 8 (DVMBO-d6): 12.73 (bs, 1H), 9.84 (s, 1H), .9.54

(m 1 1 SF-Ghemaniny et Qo phefln 3 et Pt Subgny fineni? 2?‘8?39-
(s, 3H) @ékM?DEJﬂJBBICZ&Id methyl ester
E E}S) 2-[3- ﬁ?e ﬁ%ﬁé&ﬂsg d]c &qy/l)pvpéasne{repare ?11 the ‘Lompduzndtsflo a%hephayarlt}ogl ?7 anc}/ | oxy) P
' ' 1_5 2-(piperidine- 1-sulfonyl)phenyllsocyanate following the procedure: descnbed in SR
Example 117. | - o E
. 5 (CDCI3): 9.29 (s 1H) 8.78 (d, 1H), 8.64 (s 1H), 8.19 (m, 2H), 8.05 (d, 1H),
- 7.68 (d, 1H), 7.50 (t, 1H), 743(d 1H), 7.22 (m, 5H), 563(d 1H), 4.89 (m, 1H), 379(5,
3H), 3.20 (d, 2H), 2.99 (m, 4H), 1.60 (m 4H), 1.40 (m, 2H). o
20 o |
EXAMPLE 136
(S)-3-[4-([2, 6]Naphthyr|d|n 1-yloxy)phenyl]-2-{3 [2 (plperldme 1- sulfonyl)phenyl]
o ureldo}proplonlc acid .
. The title compound (90%) was prepared from the compound of Example 135. by '
25 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) 7.85 (m, 2H), 7.68 (m, 2H), 7.56 (t, 1H), 7.36 (m, 2H), 7.10 (m, 3H),' |
4.40 (m, 1H), 3.14 (m, 1H), 2.94 (m, 5H), 1.46 (m, 4H), 1.32 (m, 2H). .

- EXAMPLE 137" _ : _
" (S)-2-[3-(2- Benzenesulfonylphenyl)ureldo] 3-[4-([2,7]naphthyridin- 1-yloxy)
phenyl]proplomc acid methyl ester _ . _
The title compound (98%) was prepared from the compound _from_'Preparetion 28 and -
| _'35 2- benzenesulfonylphenyhsocyanate (prepared .as described in Preparation_ 20) -

following the procedure: descnbed in Example 117.



propionic acid nethyl ester The title conmpound (98% was pPepdr885from t he
conpound from Preparation 27 and 2-benzenesul fonyl phenyli socyanate
(prepared as described in Preparation 20) follow ng the procedure
described in Example 117. 30 6 (CDCI 3)859.28 (s, 1H), 8.78 (m 2H), 8.13
(m 3H), 7.98 (d, 1H),783(d 2H) , 750(m 5H) 723('m 4H), 7.12 (t,
1 H, 570 (d, 1 4. 85 ?Q 3.79. 3H), 20 (d, 2H). 19 July
2005 84 EXAVFLEEGGR) (%)3425[Bﬂ(§ e(ﬁzé'ﬁhsﬁﬂ& (-myrilrjhe7n9$)(@r‘éﬁ)dé’]87 (d. 2H),
3-[4-([2, Y F i =ghi I ) I 0 o Th ound
(9559 wad trabal O 1 Lo e ComEiael LRSS SR ol 3P
f ol | owi ng(st Bid), @ri&(@d@Hé descrl bed in Exanple 2. mp. 136 C 6 (DIVISQ deé) : '
9.44 (s, 1H), 8.78 (d, 1H), 8.53 (s, 1 H, 8.11 (m 3I—I), 7.98 (m .3H,
7.86 (d, 1 H, 7.60 (m 5H), 7.41 (m 2H), 7.27 (m 3H),. 4.33 (m 1 H),
3.19 (M EXMMPLE2I®2 (m 1 H). .10 EXAMPLE 135 '

S)-3-[4- thyr I .Ah =25 i ne-1-sul f onyl
§p¥1enyl[] 65[)%6'[?0(0} prng'%l}%%ﬁ”g rgc?rdgnr@'\ﬁ%}ﬁoggﬂejﬂ II{] A%’V&:%Hgﬁﬁ (91% vvasy
pr epar ed phenyljphepicoipacidd from Preparati on 27 and -
2- (pi peridine:l-sulfonyl nylis an Iovmn the Locedur scrlbed
7P e e 4 AR SO, BGRR Wil O SRR PERR. R B3
8.19 (m - dyolysds logithg tEIle bchedﬂre@ﬁsénhed]n E)(:_,—:m%leEZD (t, 1 H, 7.43 (d, 1 I-I),- _
7.22 (m 5H), 563 H, 489 (m 1 H, 3.79 (s, 3H), 3.20'(d -2H) .
2.99 I"m 4H), G%m 4H), 1.40 (m 2H). 20 EXAMPLE 136
(9)-3-[4-([2 airmebbamn dim-; yH};WM*@@”M#I#sA%[Q#(Q'@(d (IJI—ne7|97S(IHf0nyl)'
phenyl ] - ureldo}pro on.ic acid The title conpound % re ared from
- the conpotlihed’& Eaxtpi 664351 1), 7.58 'ﬁ‘yd?‘bl@%? &£k vagr% ?Hé 2'\3)éfedUI.e_-' |
descri beds s (EXAMPRE 74m, 1H), 2.94 (m H). .

15 EXAMPLE 139 :
(S)-3-[4-(I2, 7]Naphthyr|dm 1-onxy)phenyl]-2-{3 [2- (plperldme 1-squonyI)phenyI]
| ureldo}proplomc acid methyl ester
The title compound (93%) was prepared from the compound from Preparatlon 28 and - - |
2-(piperidine-1-sulfonyl)phenylisocyanate following - the pro_cedure described . in
20 Example 117. | . -. o o
5 (CDCI3): 9.81 (s, 1H), 8.79 (d, 1H), 8.68 (s, 1H), 8.20 (m, 2H), 7.68 (d, 2H),’
7.54 (t, 1H), 7.23.(m, 5H), 7.15 (t, 1H), 552(d 1H) 489(m 1H) 3.79 (s, 3H) 3.21 (m; -
2H) 3.00 (m 4H), 1.60 (m, 4H), 1.40 (m 2H) |

25. EXAMPLE 140 N . o .
k (S)-3- [4—([2 7INaphthyridin- 1-onxy)phenyI] -2-{3- [2 (plpendlne 1- squonyI)phenyI]

R ureldo}proplonlc acid ' :
'The title compound (85%) was prepared from the compound of ExampIe 139 by |
hydrolysis following the procedure described in Example 2. '

30 mp.159°C _ o o :
| _ 5 (DMSO-d6): 9.68 (s, 1H), 8.81 (d, 1H), 8.45 (s, 1H), 8.14 (d, 1H), 7..96' (d,-2H);

© 7.89 (d, 1H), 7.85 (d, 1H), 7.53 (m, 2H), 7.38 (d, 2H), 7.24 (d, 2H), 7.15 (, 1H), 438

(m, 1H), 3.16 (m, 1H), 2.92 (m, 5H), 1.46 (m, 4H), 1.33 (m, 2H). | B



140 C b (DMBO-d6): 12.80 (bs,.1 H),. 9.44 (s, 1 H), 19.Jay 3085 1. H)

g].géz(s, 1 H, 816 (d, 1 H, 810 (d, 1 H, 7.95 (m 2H, 7.68 (m 2H),
7.56 (t, 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 28j. 30 EXAMPLE 137

(S)-2-[3-(2-Benzenesul fonyl phenyl )urei do] -3-[4-([2, 7] napht hyrid in-1-yl oxy)
phenyl ] propionic acid nethyl ester The title conpound (98% was prepar ed
- fromthe ESAPYHUAE14t om Preparation 28 'and 35

b I Pr ration 20)
Fol Ton ng (rsn-BaRbhERAY SARMEy (L EBEASH (B n BEBREVAER BaL
(CDCI3) QTQﬁohsacldﬁ)ethlé}ﬁe(s 2H), 8.18 (m 2H) 7 99 (d 1 H) 7. 8(7j (clr

4. 83 o WeigcrhepdisCiok? wiaPoragastd igh 435" comfieyig st pygbaraton 28 ¢
(S) 2I f3- (cmomgzwemdeﬂowdtqshlahéadcmlExemdgz]1(25[4 ([2,7] nagh;gyrrrgmr tnhé y.I oxy)
P ompoun of BeangPEsd B! hyhAsRBr 4RE o S0 lhng Rt rebS R f @ des dFbbed i n

Exarrrl)l e 27.08Qmn7py); 4164m$1§%(4(1’5 dﬁ) 3@53& {19), 317:H)m ﬁ+6)8% 70ds, éﬂ% 028 54 ;
Ersn 4H)H? M%f’%gom%» 28 (dmZH) 7.23 (t 1H) '4.35 (m 1 H, 3. 17 (m'

1 H, 2294 (m 1 H). 15 EXAMPLE 139
(S)- 3% E%Mf] ’%Ehthy“dln 1-yl oxy) phenyl ] - 2-{3-[ 2- (pi peri di ne- 1 sul fonyl)

phenyl |on| c acid nethyl ester The title conpound (93% was

prepared {3)anatizen e ymonksl If-5- ety iarad&ti W([QS]ﬁémwth ridin-1-yloxy)pheny! '
2- (pi peridine-1-sul fonyl )phfenyl i s%cyanilt e foll ow ng ¥he pr(%ce()jqure ()j(e]scrr bed

in 20 ExBfRIMERFIdS (cDC13): 9.81 (s, 1H), 8.79 (d, 1H), 8.68 (s, 1 H)
0 8.20 (M 2h .tiud. &ﬁn&&ndzgﬁél%) Wa5§3réy§areé— fﬁ}n tHe ?o%n{d&m@'af: E)Zanlrée(‘rﬂ iﬂy

. i 2(2) E (rjn Q)%lr_glyq_s jﬂjlomﬁg t@g)procedure descnbed in Example 2

15 m.p.: 128 °C
S(DMSO d6): 12.82 (bs, 1H) 9.68 (s, 1H), 8.82 (d 1H) 811 (bs 1H), 7.89 (d
C1H), 7.53 (d, 1H), 7.22 (m, 13H), 5.50 (m, 1H), 4.38 (m, 1H), 3.65 (m. 2H). 3.05 (m, -
2H), 2.84 (s, 3H). : ’

20 EXAMPLE 143 _ 3
(S)-2-[3-(2-Benzylphenyl)-3-methylthioureido]-3-(4-{[1-(3, 5-d|chloropynd|n-4- o B
: yl)methanoyl]amrno}phenyl)proplomc acid methyl ester
| (S)-2 -Amino- -3-{4-{(3,5- dr_chloropyrrdme—4 carbonyl)amlno]phenyl}propionio acid m_ethyl '
ester (0.25 g, 0.62 mmol) was added at room temperature to a tetrahydrofuran solution _
25 3 mi) of _thiocarbohyldiimidazol (0.12, 0.68 mmol)'and trie_thyiaminé (0.062, 0.62 mmolj
“and stired for 2 h. Next, the solvent was removed under reduced pressure_._ and
'co'mpound from Preparation 11 was added in acetonitrile (3 ml) and stirred at 8050 for
3 h. The solvent was removed under reduced pressure and the resrdue was purrf ed by
ﬂash chromatography (Hexane AcOEt, 1:1) to yreld the trtﬂe compound (0.23 g 62%) .
30 asa yellow solid. '
. & (DMSO-d6): 10.94 (s, 1H) 8.82 (s, 2H) 7.60 to 6.68 (m 14H), 5.03 (m, 1H)
3.70 (dd 2H), 3.58 (s, 3H) 3.02 (m, 2H).



25 EXAMPLE 140 ' ' ' 19July2005
(S)-3-[4-([2, 7] Napht hyri.di n-1-yl oxy)phenyl] 2-{3-[2-(pi peridine-1- sulfonyl)
phenyl] wureido}propionic acid The title conpound (85% was prepared from
t he conpound of Exanple 139 by hydrol§sis follow ng the procedure
described in Exanple 2. 30 mp.: 159 C .S (DMSO-d6): 9.68 (s, 1 H, 8.81
(d, 1 H, 845 1 H, 814 (d, 1 H, 7.96 (d, 2H) 7.89 (d, 1H), 7.65
(d, 1H, ('-fﬁ‘l , 7.38 (d, 2H), 7.24 (d, 2H), 7.15 (t, 1 H, 4.38 (m

) Exiwéﬁ(gﬂﬂlﬁ(ﬂ)ﬂer?zy%éd%) AHlethyittureMol (333 diBhiofbhyridigalul y 2005

(S) - 2- [ 3- ('Pedrepy fawinAlphsoyRRIpiANi@peid] - 3- [ 4- ([ 2, 7] napht hyri di n-|
-yl oxy) pheayd hixdd QBiL@Sk oragkdsdit Mdveemt ﬁ{etrﬂﬁ%llféréﬂﬁlr&g@nowanlh%o

prepared fromthe conpound from Preparation ow ng the pr ocedure
descr i bedaqueoEs SHppitien 195 sodimdpdiayde R0 1(wI) wasaddgd 7ad( dtirrad i) ro@n07 (m
1 H, 7.68 tde g—g %} 7 (d 1
. 5. 95 rr}]{p@ra e"f'))r2?| %ﬂe %F@lan otven \89? rérﬁ%vl_ebEan gEJoQ;fEH]pé hpe’a Otﬁ

2H). 10 E)QA apmgous SOIUUOH was acidified with hydrochlonc ‘acid (2M, 1 ml) The

S)-2.[3- i, @4, n-1-yl ox
hony 1 o oa Se v el bR e Wls FotRB R S Pl e
conmpound !ﬁ"OEﬁ@h@I e 141 by hydrolysis follow ng the procedure described in
Examplg 2. 15 mop. 198188 CS (DvsO-d6): 12.82 (bs, I H, 9.68 (s, 1H), 8.82
(d, lH) '8.11_ 1'H, 7.89 (d, 1 H, 7.53 (d, 1 H, 7.22.(m 13H),
5.50 (m. 1 H), 6€Dl\3806dﬁ) 10.8p (s, 3LHH5 8 (78 (s 2H)), 720 §.62 (M2 HYH),24.84 (fhsiHBH) . 20

EXAMPLE 22 5

(S) - 2- [ 3-1 22 Bsh AP @AY 24) et hyl t hi our ei do] - 3- (4-{[ 1- (3, 5~ di chl or opyri din
-4- yI ) met hanoyl ] ani-no} phenyl ) propi.onic acid methyl ester :

(S)-2-Am 5-di chI oropyri di ne- 4- car bonyl ) am no] phenyl }prop| oni c
aci d met h*g)l?AaP{'?:e{rz&?O 25 g, 0.62 nmmol) was added at roomtenperature to a

. tetr ah?ydr((51)42F{3F[25(Gyutqhmaym5etb§3lcamanmdyI)tphleoya-lsbmeywdnmamrdajmls (40{[1-23 50. 68
. ol ) and .Eﬁfo%p nd?lmtpyl)mgth%%%yl]ammo}gnnngl)proplonlc aCld methyl ester -
' "~ The tltle compound was obtained as a pale yellow solid from the compound of
Preparatlon -7 and _ (S)-2- Ammo 3-{4-[(3, 5- -dichloropyridine-4-
_ ~ carbonyl)amino]phenyl}propionic acid methyl ester hydrochlonde following the -
20 procedure descnbed in Example 143. |
5 (DMSO d6, mixture of rotamerls) 10.94 (s, 1H), 8. 82 (s 2H), 7.60 t0.7.05 (m
gH), 5 15 and 4.92 (m, 1TH major/minor), 3. 62 (s, 3H), 3.15 (m 6H), 2.84 and 2.72 (s (s,
3H major/minor), 1.84 to 0.78 (m, 10H).

25 EXAMPLE 146
o (S)-2-{3-[2- (Cyclohexylmethylcarbamoyl)phenyl] 3 methylthloureldo} 3-(4-{[1 (3 5- |
N dlchloropyndln-4 yl)methanoyl]amnno}phenyl)proplonlc acid
The title compound (43%) was prepared from the compound of Example 145 by
' hydrolysxs in a similar manner to Example 144,
30 m.p.: 175°C ) _ _
s (DMSO-dG', mixture of rotamers): 10.92 (s, 1H), 8.78 (s, 2H), 7.60 to 6.95 (m,
9H), 5.00 and 4.96 (m, 1H major/minor), 3.15 (m, 6H), 2.82 and 2.72 (s, 3H
minor_/major), 1.84 t0 0.80 (m, 10H). ' ' | o



and stirred for 2 h. Next, the solvent was renoved under rédiedsressure.
and conpound from Preparation 11 was added in acetonitrile (3 m) "and
stirred at 80C for 3 h. The solvent was renoved under reduced pressure and
“the residue was purified by flash chr&matography (Hexane: AcCEt, 1:1) to
yield the tittle corrpound (0.23 g, 62% 30 as a yellow solid. S (DVSO d6):
10. 94 (s, %8 82 (s, 2H), 7.60 to 6.68 (m 14H), 5.03 (m 1 H, 3.70
(dd, 2H),E LEsT473H), 3.02 (m 2H). 19 July 2005 87 EXAVPLE 144
(S)-2-[3- (s?ﬁa ?b—@?&rh);r@pﬁﬁﬁML}lﬁh&HﬁﬁbﬂPalm%o@ﬁhé:{)ﬂly-ﬁaﬁzQ{»ﬁ%@h@fn%wr' din
-4- yl) met hanoy w&ﬂam no | ) propionic acitd sol ution of

sol i d abol®ulfan WHFU'PET%%?W@W'GF‘W‘{'Q m/1 m) an 5 aqueous sol ution

of sodi Umsbbhdfc%ﬂ\été cff%p%u% iR prafiisfbnagd @ESrJ ollr)Q/%Q a&&[g)gf ?t ure

~for.2 h. The ofganic solvent was renove under 7 dluce essure an
resul ti ngSQi'éftP@o@é (Soi2cAmnive-Inks((38idihiarery riginetd- h@f@poﬁbﬂronp}phacylkbrcérﬂmnc 1m).

The o ch) P48 o18Suih LS BhRiad (11 30198 2h0 SABRALR S bl comound

8.78 (s, 2H),The sgans &olgant(was Iﬂhpvemuedter(rrepucqct—i)press@reznpdm;e @=iting. 00

gg]) 2--H% 3%%8%?@/%90& %m?%d'r%dawggrrgdfc}chh fic C]dgzwr’e?hyp %doﬁ)ét(raetcoeod} ngb (4-{[1
- (3, 5- di 8¢l (GRymi). dll'he-@frg?m%t ﬂmr@hmewrfpanﬁpphmth)e leents$ cerhevegicirdierret hyl
- ester,Jh t B
conpottha SHLAE AP TINE SR BAEHTRLE BB &) R e ne- 4.
car bonyl )M}Apﬁéin%Fptm)peldnme:tnaelcclmnemﬂwtlo Gsg. 0% )yak @phleo,reﬂld\s sbigd.| owi ng .
the 20. proceq,gf( s(cirlbed in Exanple 143. b (DVSO d6, m xture of ' _
S,

r ot amers) , 8.82 (s, 2H), 7.60 to.7.05 (m 9H), 5.15 and
4.92 (m 1-H rmiwsmda)r)o%(ﬁzwssmos 18),150% [, 61 8.728 &4 24N d7257@, (s,

3H maj or/
- (S)-2:{3- %pé) ?E@éF‘oﬁE‘)«j ﬁ%?rﬂ aglt%]tﬁ\;b‘ﬁ’brzf H&Et %n@ggrd?m A But é‘?&'B}G*élm {[1
(3 515 di chl or opyri di n-4-vyl ) met hanoyl ] am no} phenyl) prop ionic acid - -
The following examples illustrate pharmaceutical composmons accordmg to the o
present invention and procedure for their preparatron '

- EXAMPLE 148 _

20 Preparation ofa pharmaceutical coniposition: tablets
Formulation: _' :
Compound of the present invention ............ - 5.0mg
Lactose........ e e 113.8 Mg
Mlcrocrystalhne cellulose.......ccoceeeneee. e 28.4 mg

25 Light snl_rcnc_ anhydnde........-._...'.'....' ............ ...... 1.5 rng
Magnesium stea'ra.te............-.............;_..., ...... 1.5mg

Using a mixer machrne 15 g of the compound of the present invention was mixed with
340.8 g of Iactose and 85.2 g of mrcrocrystallme cellulose. The mixture was subjected

30 to compression moulding using a roller compactor to give a flake- hke comp_ressed- s
material. The flake-like _compressed material was'pulveriz'ed' using a hammer milll, and
the pulverized_material was screened through a 20 mesh screen. A 4.5 g portion of
fight silicic anhydride and 4.5 g of rnagnesiu_m_ stearate were added to the screened'
material and mixed. The mixer product was Sobjecte_d'.ito a tablets 'making r_naghine

35  equipped with a die/punch system of 7.5 mm in diemeter, thereb)r obtaining 3,000 .

- tablets each having 150 mg in weight. | ' | |



The title conpound (43% was prepared fromthe conpound of!9 {HatA% 145 by
hydrolysis in a simlar nmanner to Exanple 144. 30 mp.:175C 6 (DVSO d6, '
m xture of rotanmers): 10.92 (s, 1H), 8.78 (s, 2H), 7.60 to 6.95 (m 9H),
5.00 and 4.96 (m 1H mejor/minor), 3.1% (m 6H), 2.82 and 2.72 (s, 3H
mnor/mgjor), 1.84 to 0.80 (m 1.0H). 19 July 2005 88 EXAMPLE 147
(S) - 3'(4'@(&1“?3?151' i chl oropyri di n-4-yl)net hanoyi ] am no} phenyl )-2-{3-[2-(pip
~eridine- T-sulfonyl’) phenyl ]t hioureido}propionic acid |sothiocyanate of
‘conmpound PreparRiepaf @aphamacgulic8bcgmpdsitivhl Jablets cadtetl to a 5 sol ution of
(S)- 2-Am'7§|o- %%.4-[(3, 5-di chl oropyri di ne-4-car bonyl ) am no] phenyl ) propi oni c
acid-(0. g loHm)l) in pyridine/water (1/1,.20 m') and stirred at'room
t enper at uCempaund & the praseningalios.. S0l.vents gvasy renoved under reduced
pressgre and the resulting aqueous solutjon.was acidified wth .
hydr ochl ordEcio(-2M 5 nt-)and-extract 8d-4h AcCEt (50 m ). The organi ¢
The crude r’{ateri al was purified by flash chromatography (AcO Et:AcOH,
199:1) to NREMYRERIERS {e-compound-(0.-66 §5M88% as a pale yel low sol i d.
‘mp.: 170GaghecRMBStedfte. 10. 94 (5,1 H. 9126n¢s. 1 H, 9.02 (d, 1 H), 8.78
(s, 2H),2J.75§>r'n, 2H), 7.62 (m 3H, 7.34 (m.3H), 5.02 (m 1H), 3.15 (m
2H), 2. 9 NEXYRIGPYICEINSS]. - 6H)------15--The £8IM@wi ng exanpl es il lustrate
- phar nmceldigsthyieosdit i ons. according to ghgpgpresent invention and
pro_cedurel[,fo_r their preparation. EXAMPLE 148 %0 Preparation of a _ '
phar maceut'@EYM digKieBsi t-i-on:-tabl-et-s-For nil &9 on: Conpound of the present

i nventi orPurified tale...c.o.r.0.....2:.0. M. Lactose 07mg - -
e I e, ..., 113.6 ng -
Mcrocrystalline cellulose ................... e 28.4 ng 25-Light
silicic ammwglal f@dized -bed: granulating -machine, -15 g- of- the com&g&nd5 offlbhe Q@Q&ﬂ?' um
stearate .. ...... ... 1.5 Ing a mxer nachine,

15 g '8f RETEIRYRIAXEE Wike2$t-& Sefht lapiRve BN oAtk gﬁg 5Qsd Sidren Separately,
S 22.5 g of polyvinylpyrrolidone was. dissolved in 127.5 g of water to prepare a binding -
solution. Using a fluidized bed granulating machine, the binding solution was sprayed
on the above mixture to give granulateé. A45g pdrtibh of magnesium stearate was
added to the obtained granulates and mixed. The obtained mixture was subjecfed to a
20 tablet mal_dng machine equipped'with a. die/punch biconcave .system 6f 6.5 - mm m

diameter, thereby obtaining 3,000 tablets, each having 150 mg in weight.- o

Sebarately, a . coating solution was prepareld by s'uspending- 6.9 g of
hydroxypropylmethylcelluloée 2910,1.2g of polyethyléhe glycol 6000, 3.3 g of titanium.

dioxide and 2.1 g of purified talc in 72.6 g of water. Using a High Coated, the 3;000_ )
25 tablets prepared abové were coated with the coating solutioh to give film-coated

tablets, each having 154.5 mg in weight.

EXAMPLE 150

Preparation of a_pharrhaceutical composition: liquid inhalant
30 Formulation: |

Compb(x_nd of the present inVentio_n..._ .......... 400 rg

Physiological saline......... s e 1 mi

A 40 mg portion of the comp0und of the present invention was dissolved in 90 ml of
35 physiological saline, and the solution was adjustéd to a total volume of 100 mi with the
‘same saline solution, dispenséd in*1 ml portions into 1 ml capacity ampodle and then

steriiized at 115° for 30 minutes to give liquid inhalant.



340.8 g of lactose and 85.2 g of microcrystalline cellul od@JU¥rd0Ri xture
was subjected 30 to conpression noulding using a roller conpactor to give
a flake-like conmpressed material. The flake-like conpressed material was
pul veri zed using a hamver nill, and t¥ pulverized material was screened
-through a 20 nmesh 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 tablets naki ng nachi ne 35 equi pped
with a di BKpMRUE sstem of 7.5 mmin dianeter, thereby obtaining 3,000

tabl ets each havi ng 15 in weight. 19 July 2005' . 89 EXAMPLE 149
Preparati Wp@fgtéo'bﬂﬁ? Hgég'g?‘?%‘élcabgwﬁﬁgf"f‘PBth‘ﬁ’QBT Beladat ed  Formul ati on:

‘Conpound pérmidrgtigpf esent invention .............. 5.0 ng 5 Lactose _
T T T T 95.2 mg Corn -
starch’ . . Compound of the presentinvention........... 200 ug . . 40.8 ny |

Pol yvi nyl | pytdplidone ................. 4:000g G 7.5 mg Magnesi um
stearate ... ..U T S PR 1.5 ng -
~Hydroxypropylcellulose ....... ... ... . . . .. . . . . . .. . . ... ... 2.3 nmg 10 : :

Pol yet hyl e e i 0.4 . Titanium
i o de” A28 FbdE8h of e compound o e presentinvention was ifarriy Figed Wity 340 U7 ¢

......... 'g of Jactase, and a.2Q0. mg.portian. of. the mixture was packeddin7a powtilsi ingalar for
fluidized . qr i machi n of the conpound of the present 15
i_nven?‘fone%aﬁg“%‘%%35%}‘%%&5@5906“(’6?8‘%‘%%8% ose and 122.4 g of corn starch.
Separately, -22.5 g of polyvinyl pyrrolidone was. dissolved in 127.5 g of

water to. ?%R inding solution. Using a fluidized bed granulating
machi ne, .eﬂﬁ%ﬁ?g solution was sprayed on the above mixture to give
- granul at eBrepara&idn of pphaimacenticabemepositiost ishnktienvasosaldded to the
obt ai ned lgérﬁﬂh‘z!t%t es and m xed. The obtained m xture was subjected to . a 20 .
~tabl et making machi ne equi pped wi th a die/punch biconcave systemof 6.5 nm
i n  disanmeCemnpodritesialy padskal invdrgios. 000.. 1.abl eos, pgach having 150 ng in -
wei ght. Separately, a coating solution was prepared by suspending 6.9 g of
- hydroxypr %])Mdﬁ%t?ﬂﬁmqtﬁ)l_%gﬂ alpghpl USP2-.g 8#40Bokg et hyl ene glycol 6000, 3.3 g
cof titani umt, direxaiRreichrd (Mre-pdap)purifimistoalg in 72.6 g of water. Using.
a Hi gh Coated, the 3,000 25 tablets prepared above were coated. with the
coating solution to give filmcoated o
- The active ingredient concentrate is prepared by dissolving 0.0480 g of the compound-
20 of the present invention in 2.0160 g of ethyl alcohol. The concentrate is added to an -
appropriate ﬁlling apparatus. The active ingredient concentrate is dispensed into
aerosol container, the headspace of the container is purged with Nitrogen or HFC-134A
vapor (purging ingredien_ts should_ not contain more than 1 ppm oxygen) and is sealed
with valve. 11.2344 g of'HF.C-1-34A propellant is then pressure filled into the sealed

25  container."



" tablets, each having 154.5 ng in wei ght. EXAMPLE 150 PrepdPdtly@R0of a.
phar maceuti cal conposition: liquid inbkalant 30 Fornul ati on: Conpound of

-. the present invention ............. 400 g Physiol ogical saline

...................................... 1 mM A 40 ng portion of the conpound
of the present invention was di ssol @@@&img 90 ml of 35 physi ol ogi cal

saline, and the solution was adjusted to a total volune of 100 M with the
sanme saline solution, dispensed in 1 m portions into 1 m capacity anpoul e
and then sterilized at 1150 for 30 mnutes to give liquid inhalant. 19
July 2005 90 EXAMPLE 151 Pre aE@%ion of a pharmaceutical conposition:
powder i nhal anf corpeHDd 8f thggensrabsATRKIRY of the present

invention........... 200 Ug LaCtoSe ... ...
........ 4,000 g A 20 g portion oﬁzthewconpound of the present invention
was uniformy mxed WiRh™Q0 g ofl | acttose, and a 200 ng portion of the

m xture was packed in a po i f\qt-Z10 excl usive use to produce a
powder i nhal ant. EXAVPLE X parafii on f a pharmaceutical conposition:

i nhal ati on aerosol. Fornulatign: 1%yConpound-@f the present invention
drated (Absol thyI al cohol USP......

................ 200 .ig(R
8,400 g 1,1,1,2-Tetrafl uoroet hane (HFC- 1344 46,810 g The

active ingredient concentrate is prepared by d&d¥Sso ﬂg 0.0480 g of the
compound 20 of the present invention in 2.0160 g of ethyl alcohol. The
concentrate is added to an appr oprl':ate filling apparatus. The active

i ngredi ent concentrate i s dispensed ompWalaer osol  cont ai ner, the headspace
of the container is purged with Nitrogen or HFC 134A vapor (purging

i ngredi ents should not contain nore than 1 Q m oxygen) and is sealed wth
val ve. 11.23440%2 ghampaseyticaix ageeniable At the ‘ﬁhen pressure filled into.the
seal ed 25 conyfbpgs:- 19 July 2005

A represents a —~CH- group or a nitrogen atom;

R1 is Cjioalkyl, Cs.oalkenyl, Csioalkynyl, cycloalkyl, cycloalkyl-Cy.soalkyl,
cycloalkyl-C..1palkenyl, cycloalkyl-Cs.jealkynyi, heterocyclyl, heterocyclyl-Cy.
soalkyl, heterocyclyl-C,.jpalkenyl, heterocyclyl-C..1oalkynyl, aryl, aryl-C_qpalkyl,
aryl-C,.i0alkenyl, aryl-C,_soalkynyl, heteroaryl, heteroaryl-C4.1palkyl, heteroaryl-
C,.10alkenyl, or heteroaryl-C,.q0alkynyl; 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 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, Coalkylcycloalkyl, Co..alkylaryl, Cozalkylheteroaryl,
cycloalkyl-Co.alkyl, aryl-Cq.salkyl or heteroaryl-Co..alkyl, wherein said aryl and
heteroaryl groups or moietiés are unsubstituted or substituted with one to four
substituents, which may be the same or different and are independently

selected frpm Ra;



91 CLAIMS 1. A conpound of the general Formula I: R 1 -U08July2005w (Rb)p
,R5 L2 Formula | or a pharnmaceuticabby acceptable salt thereof, wherein:
“-Arepresents a -CH group or a nitrogen atom Rl is C3_10al kyl,

C3_10al kenyl , C3_10al kynyl, cycl oal kyl, cycl oal kyl -C1_10al kyl ,

cycl oal ky! - 02:19% @Qbﬂ'kyl %ygbmwkzyd&am&@ahwwIheteln@ttyeiybdmémbyclyl -Cs.
het er ocycl yl - Oal f etero

het er ocycl yI - C@Tkllbéirﬂy?fyﬁ' 143y}, | he rz'cfcﬁﬁtﬁm@lﬁe&“‘ﬁw' whsrejs3ig 8 >¥|

aryl - C2. 10al ky, )sh s Not Gaied ardetripatityledCbr 19iskiited hmtrermryd» -four
2. 10al kenyl , or h |

eteroaryl - C2. 10al kynyl ; wherei n sai and
al kynyl group%—"-‘t?t'tl-ﬁﬁtsetwfé‘%!" MYy Bﬁstg%s%/al”f%toé @?regﬁ ?rﬁt éaé%mar}déﬁ%e to
f out Sngt | t U@é?éﬁied WobRh RARYarRE vitgeis awd%ydoélher eie’terad:wtlyb,r aryl and
i ndependent | y

ected from Ra; and wherein s terocyclyl,
aryl and het elneztaro,arylgrwmsar@aowﬁﬂsawgs‘éh%'ttﬁ %%LE sﬂ']’?eéJdW%? bgeuﬁosfouE ut ed
with one to T oUipeitREL E ey BEIHE dHie 6 difiereAniaRd oaredintibpsrakhtiand are
i ndependent |y S'ected Trom Rb: R2 is hydr ogen, Cl-6al kyl

CO. 2al kyl cycl oa¢lk9te¢ from BBl kyl | aryl, CO_2al kyl het eroaryl ,
cycl oal kyl - C0_2al kyl , aryl -C0_2al kyI or heteroaryl -CO 2a| kyl, wherein said

aryl and heteroaryl groups or noieties are unsubstitut tut ed
with one to foltis SubSOrueHOY WHOLh-TRIOheCl{Ple -SURS- vo(aj'lﬂ ?éﬁ and are

i ndependent |y ?5 ﬁ%) EgNgg%) F(ﬁ‘ﬁ cHl RS-, SLORN(RSE)- @il_bf(Rb)S(b)z,

cycl oal kyl, cyclo eterocyclyl, heterocyclyl- 4al kyl ,
aryl, aryl-Gl. 4al kyl, heteroaryl or heteroaryl Cl_4al kyl ; mhereln sai d

al kyl  groups unsubst it d ubgtoy,u @@Hb to four
substituents, \% 'gﬂg 86\}3?%“860&(1 r@ tgé@?: eg(eon); a% );riec(l r)lde Cﬁ(lg—t |y
-C(S) -N(Rc)— -CON(Rc) -OC(O)N(Rc), -CSN(Rc)-, R c)C
-N(Rc)C(0)0O-, -N(Rc)CS-, -S(0)N(Rc)-, -N(Rc)S(0)z-, -N(Rc)CON(Rc)-, or
-N(Rc)CSN(Rc)-, wherein if two Rc substituents are present, these may be

the same or different;
Wis O, S, NH, N(Rc), or NCN;

Z is -C(O)ORd, -P(0),0ORd, -S(0).0Rd, -S(0),N(Rd)(Rd),
-S(0),N(Re)C(O)Rd, -5-tetrazolyl, or -C(O)Rd; wherein if two Rd groups are

present these may be the same or different;

Ra is -ORe, -NO, halogen, -S(O)Re, -S(O).Re, -SRe, -S(0):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(0).Re, -SRe,
-S(0).0Re, -S(O)NreRe, -S(O);NReRe, -NReRe, -O(CReRe)nNReRe,
-C(O)Re, —-COqRe, -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;, -CF2H, -CF;, C1__6alkyl, C..4alkenyl,
C,.alkynyl, cycloalkyl, cycloalkyl-C,alkyl, heterocyclyl, heterocyclyl-C,alkyl,



sel ected from Ra; and wherein said cycloal kyl, heterocycl ¥ Jul§rdi05and
het eroaryl groups or npieties are unsuBstituted or substituted with one to

~.four substituents, which may be the sane or different and are

i ndependent |y selectedfromRb L1is -5, -S(O-, -S(O2-, -C(O-

00, S 2N m oqm& RCalkyl
- ﬁg RZ:) CO C( N% aRrgl cs-, - alkgi Sereroard N bro.aryl m&hiriﬁig&éogzlmnt bond,

2N( Re or, - c S(QO

-0-, -S, - @Ikenyl 8@653’23" Qy kzyl h@@@cw; é@é@pd heteaagl 9roURe REY - |

g(gg); E&% R)- - %%e‘g@?%%eo) ug&?ﬂ\dﬁﬁfég orc%ﬁ\tiﬁsgﬁ)tmwth mbl(tﬁgdlfﬁ(@b&guent@(m&r@_ .
- C -N(Rc - C c) -, C erein i
two Rc substit W@qtbe tﬁ?éarﬁﬁé'ég reqtﬁ@g %ﬁgewdeﬂ% @%%ﬁc?ggmd%?ferent; Wi's
0, S, NH, N(Rc), or NON; Z is -C(O ORd, -P(0)20Rd -S(0)20Rd
-S(O)2N(Rd)(Rdé -S(O)2N Re) C(O Rd, -5-tetrazoly. O Rd; wherein if
two Rd groups Bedsh by o RYFIoplk vt ST ?rf%lpl@ﬁ{kv" $RUPS - ORe,

-N@2, hal ogen, 4 %(c@t%% aresﬁ@u%aﬁ’cute'dsaesubﬂtﬁka(mﬁv one $6QbNR§E§stltuents
- S( O 2NReRe, -NReRe - J(CReR )rrNR

_ 002( CReRe) , , , WhigRaway, be the(sareor f@nentqqd@)rmﬁéhéfed fE‘NRB@( O Re, - OC(O) NReRe,
-NReC(O) ORe, -NReC(O) NReRe, -CRe(N- ORe), -CFH2, -CF2H, or -CF3; wherein if
two or nore Re groups are present these nay be the sane or different; Rb

is a group sel Bdtdel hydsageroRE salkidp, cyelgalirbn cyclepllyie «alkd( dpeteeocycidRe .
SR S g bR, B A H

- 0C(. O) NReRe; Wm@(’@)amelkyl mewmmm@ clxbR@r(yN-am ceteroambgrouRsF o, - CF3,
Cl_6al kyl, C2. daldrove unﬁb&fﬁ)tﬁ@?’ Sub )@/Jlthﬂne tSXSuPﬁJbEHﬁJeﬁs% Kyl ,

heterocyclyl terocycly 2005 ¥ aryl - C1- 4a|ky|
het eroaryl or hwdledae)%amaprd!ﬂek%ﬂt and,ﬁié&? @dﬁpweﬂﬂhﬁ@dwted Famk%ihyl al kynyl ,
cycl oal kyl , heterocyclyl, aryl and heteroaryl groups or noieties are
unsubstituted or substituted with one to four substituents which may be
the sane or di Reds bydrogenl aifesdldependently selected fromRa; Rc is

hydr ogen, Cl. 10al kyl or cycl oal kyl; wherein said al kyl or cycl oal kyl groups

p is an integer from O to 4; and
m is an integer from 1 to 6.

2. A compound according to claim 1, wherein R1 is Cssalkyl, cycloalkyl,
cycloalkyl-Cqsalkyl, heterocyclyl, heterocyclyl-C,.alkyl, aryl, aryl-Ciialkyl,
heteroaryl, heteroaryl-C,.alkyl; wherein said alkyl groups or moieties are
unsubstituted.

3. A compound according to claim 1 or claim 2, wherein L1 is -CH,-, -S-, -§(0)-,
-S(0)2-, -C(0)-, -NH-, -CON(Rc)-, or -S(O);N(Rc)-.

4, A compound according to claim 3, wherein L1 is -CH-, -S(0O)-, -S(0),-, -
CON(Rc)-, or -S(O),N(Rc)-.

.5. A compound according to any one of the preceding claims, wherein R2 is

hydrogen, C.salkyl, cyclohexylmethyl, benzyl or cyclopropyimethyl.

6. A compound according to any one of the preceding claims, wherein W is S or
0.



or noieties are unsubstituted or substituted with one to fHuulsd®rituents
-which may be the sane or different andsare selected fromRa, Rd is
- hydrogen, Cl_6al kyl, cycl oal kyl, cycl oal kyl - Cl4al kyl, heterocyclyl,
het er ocycl yl - Cl4al kyl ,. aryl, aryl-Cl4al kyl, heteroaryl, or
het er oaryl - Cl4al kyl ; wherein said al kyl, cycloal kyl, heterocyclyl, aryl
and heteroaryl groups or noieties are unsubstituted or su sti.tgied W th
one to folr subsompesndsoapiding tonagy Bee 19 dhe DReceindFiRImS, TSRS i &

i ndependent |y sglfiebeddrOmdtayl. Re is hydrogen, or Cl.4alkyl; p is an
i nteger from Oéto 4, argg5 m%?gyan integer from1l1l to 6. 2. A conpound
according to claiml1l, wherein RL is C3-6al kyl, cycl oal kyl,

cycl oal kyg-C1. Y; difg ¢Rdirky,| whetein L2 is a

aryl - Cl4a{3‘kyl ,Aa‘%?ﬁﬂguggfatfﬁ;ﬁﬁéﬁgr%ngr?ﬁé— gﬁﬁ%%;@v\her ein said al kyl groups
or noi eties areovalent bbsd bt agewp -B'.(R@C&mmf‘%%@orm%@‘ P Qtaim1 or claim
2, wherein Ll is -CH2-, -S-, -S(O-, -5(02-, -C(O-, -NH, -CON(Rc)-, or
-S(O 2N(Rc)-. 4. A conpound according to claim3, wherein L1 is_-CH2-,

-S(O -, -8(0) 2A,compoONd Reyordingrto -apy Onengfrieg precsding damsowhereicRaitifhg to
any one of the di ng, Gl Al ' &S en, Cl_5al kyl,

cycl ohexyl net h?&eao?@g% g'kglf ﬁ‘\r%:tyc 36%?’3%5 eﬂ%t y?1fa%(?wﬁbggrrpound according to
any one of the preceding clains, wherein Wis Sor O 19 July 2005 94 7.

A conpoung_ accqr di 0 } ol ad { L2ZRES -
COOH or -C(O n%%"%%gg&ﬁr%oé%gg%%ﬁﬁg&? Cci)lﬁ ?\d;llér@ﬁéwg?feﬁhe recedi ng
cl ai ms, wher ei refr@sénts 3,5-dioblatapytidineddcasbonylainap N NdiegthgcarbameylodN( Re) - |
-N(Rc)- or -0-. 9 A comn OlytH_ of atdg HiRg-cl ai s,
wherein B 1o MpploHasREReRT, Cs nb bRy ARl S BCRERERRR
group. 10. A cergtioferchnsine,orcyagopleryhy 2omethokyphieaylpr e 28InaghtyridiniieXy.wher ei n

-L2-R5 repres 3.5-dichloro Ldine-: ony l-amn idinviami 3
N i et by cabbaRgTY iR Riey by e R Bl ¥ e ricinyiamino or
2, 6- di chl or obergaraitsmaphiyridingacimicor opyri di n-4- net hyl enam no,
2- cyanophenyl, 2-nmet hoxyphenyl, [2,6]naphtyridiny|oxy,
" 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:
(S)-2-{3-[2-(Cyciohexylmethylcarbamoyl)phenyljureido}-3-{4-(2,6-
dichlorobenzoyl amino)phenyl]propionic acid methyl ester
(S)—2-{3—[2-(Cycl_ohexylmethylcarbamoyl)phenyl]ureido}-S-[4—(2,6-
dichlordbenioyl amino)phenyllpropionic acid
(S)-2—{3—[2—(Cy¢|ohexylmethylcarbémoyl)—6—methoxyphenyl]ureido}—3—[4-(2,6-
dichloro benzoylamino)phenyli]propionic acid methyt ester
(S)—2-{3—[2-(Cyclohexylmethylcarbamoyl)-6—methoxyphenyl]ureido}-3—[4—(2;6-
dichloro benzoylamino)phenyl]propionic acid
(S)-3—[4—(2,6-Dichlorobenzoylamino)phenyl]-2—{3-[2-(methylphenylcarbamoyl)
phenyljureido}propionic acid methyl ester
(S)-3-[4—(2,6—Dichlorobenzoylamino)phenyl]-2-{3-[2-(methylphenylcarbamoyl)
phenylureido}propionic acid '
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-{3—[2-(piperidine—1-carbonyl) '
phenyl]ureido}propionic acid methyl ester : -
(S)-3—[4-(2,6-Dichlorobenzoylamino)phe'nyl]-2-{3-[2-(piperidine-1 -
carbonyl)phenyl] ureido}propionic acid



[ 2, 6] naphtyri di nyl am no, [2, 7] naphtyridi nyl oxy, [2,7]naphtirdulyi 2885am no or
3- cyano[ 1, 6] naphtyridi nyl am no. 11. gsconpound according to any one of the
~.preceding clains, wherein the conpound of formula |I has S-configuration at
the carbon al pha to the group Z. 12. A conpound according to claim1,

wherein the co f - -
(S)-2-{3-[2- (C@%(L;{Egg%l %ﬁ'ﬁwggﬁéyéﬁmﬁpheny”x2”{131r[‘:élm oy e

((jls ;:hlzor gbegzowarhmmfpnélhyﬁﬂig}%@'@m éC'QcE'i‘%t ester
{3 (%ss e g%pgﬁh#aﬁbgﬁi Mb?p@x@ﬁﬂ}’bl{yf[%%}ox? 1-Gidetidfre-1-

di chl or obenzo propi oni c
(S)-2-{3-[ 2- (G;arbwm)mhamulﬂmglﬂehmmmyaylda rret hoxyphenyl Jurei do}-3-[4-(2, 6-

di chl b
(9215 [ 2 GRTAREy FIEPIOME AR A ?‘% o A e P PR
~dichloro benzo@&dlchb)qﬂwnwé}rpmo)nf@nvl r@mme(as)d rgethyl- S f

6- i chl or obenz {E(-)[E%QHSH%!ylls{phw&a?bérﬁﬁwy 'nﬁ&lﬁ&%ﬁé‘wﬂﬁf@?&d}h {4-

phenyl ] ur ei do}
(S)-3-[4-(2,6- D&Uicbbmobmylaanmoipbiqmﬂn@p]onwé[%dm (et hyl phenyl car banoyl )

Fg)engl ][ Zr ?Ing} g)gl:‘tg(?p%g%@oy benzo O?mwohpqerygz [% (%2 (pi peridi ne- 1- car bonyl )
pg)enél ][ ljf r (e|2 dg% pmerpflagmncpmblk)lur&@phpﬂop@gtceﬁcm methyl es2ter N .
f:_ar bonyl )phény%)%ké@%g?ﬁf‘(%#b%%&%@l %X?JH%%OS( plggez IS)I ge[ 4- (2,
GheDn;:/lhi (J;gibgg}zp!yérwmgmo@nﬂ;e?:ygmr]eldb} pl@p[oﬁmm:mmoxy 2- (pi peridine-1- car bonyl )
(9)-3-[4- (2, 6 Ao %8@?%&%%‘#%@@%&'1%5:[?3@'[65--rret hoxy- 2- (pi peri di ne- 1-
cg; bgn%/I?,) : gh((analbbbrwedm?yg%mpomhfnylmdnon:c acid methyl esterh . | o34
(9 2,05, 2 (Oral o R A SR g pexypneny  ur i dob-3- (4
E g) 62d;{ 2hl[ gr g@nhbmyitqnﬁmmomniefw prapiopic)ackt met hoxyphenyl ] ur ei do} - 3- [ 4-
(S)-3-[4-(2, 6- @%%&g@@@%ﬂ%ﬂ%%%%%%a%%f
phenyl am nopheniropemzzindslifonymhenpi] areda}propinipdcik eyl ester
(S)-3-[4- (2, 6- QL PLAbBRZ RYSEHBAAmBRTRERY 1 3-(bFa (4
nitrobenzenesulfonyl)phenyl] ureido}propionic acid
(S)-3-4-(2,6- Dichlorobenzoylamiho)phenyl]-2-{3—[2-(4-methyl'piperazine—1-
carbonyl) phenyllureido}propionic acid
(S)-2-{3-[2-(Butylthiophen-2- ylmethylsulfamoyI)phenyl]ureldo}-3 [4-(2,6-
dichioro benzoylamino)phenyljpropionic acid
(S)-3-[4-(2,6-Dich|oroben20ylamino)phenyl]-2-(3-{2-[(thiophen-2-
ylmethyl)sulfamoyl] phenyi}ureido)propionic acid
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl]-2-[3-(2-phenylsulfamoylphenyl)
ureido]propionic acid '
(S)-2-[3-(2-Benzenesulfonylphenyl)-3-methylureido]-3-[4-(2,6-dichlorobenzoyl
amino)phenyl]propionic acid '
(S)-2-[3-(2-Benzylcarbamoylphenyl)ureido]-3-{4-(2,6-dichlorobenzoylamino)
phenyl]propionic acid '
(S)-2-[3-(2-Cyclohexylcarbamoylphenyl)ureido]-3-{4-(2,6-dichlorobenzoyl
amino)phenyl]propionic acid
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-{3-(2-phenylcarbamoylphenyl)
ureido]propionic acid '



phenyl am nophenyl ) urei do] propionic acid 19 July 2005
. (S)-2-[3-(4-Benzenesul fonyl phenyl ) ur ebglo] - 3-[ 4- (2, 6-

-. di chl orobenzoyl am no) phenyl] propionic acid nmethyl ester

(S)-2-[3-(4-Benzenesul fonyl phenyl ) urei do] - 3-[4-(2, 6-

di chl or obenzoylkaniBg b %erdx PRy TbEmagl l|ureido}-3-[4-(2,6-
(S) 3-14-(2, Gy(@hchl or obenzoy am ﬁ%lﬁ)herr? 9I);§heny:]gure|40}-4_[ (

ni t robenzenesmﬁ"f@?f?P?'M?é‘h@’T‘f‘omr@M rﬁP'B 'icc?r?fdc acid methyl ester
(S)-3-14-(2, 6~ @?Q bQEQQ@B&@/ﬂaﬂfﬁrﬁ?myh|f|e1dbi-{32{4{(26(dflehIorobenzoylammo)

ni t robenzenesul hen urei do}propionic acid (S)-3-[4-(2,
6- Di chl or obenZENy rﬁB‘PB‘ﬁéWI] 2-{3-[ 2- (4- et hyl pi per azi ne-1- carbonyl)

phenyl ] ur ei do} [ -6-
(S)-2-{3-[ 2- (é@?Wt“ﬁ?gﬁ'ﬁﬁ'?ﬂ’.bemy'am'|n§mr¥en?%}2§ [24d"|:rikﬂfes. do} - 3- [ 4- (2, 6-
di ch or o benz dgyelehexyypateyaiams A B THE D IPrOpOnE

(S)-3-[4-(2, 6- N
yl met hyl ) sul f & %anqmégaf%séy A L@%ﬁ%f’f’gﬁﬁfpﬂ%ﬂu@m@m@ 6
(S)-3-[4-(2, 6- MMQnOd?&b\B@yié'@Womh%ﬁ Biepic|acid [ 3- ( 2- phenyl sul f amoyl phenyl )

ur ei do] propi o 2@LE_(Cyclohe Imeth Icarbamoyl)phenyi]-3-methylureido}-3-[4-(2,6-
(S)-2-[3-(2- nge s[ul(?é xy - -met”?urglldo yl (2}—6[ d(ICh| or obenzoy

| am no) phenydilygdpwmqmpyja@mo@phenyl]proplonlc aCId methy este

(S)-2-[3-(2-Be

oheny! | pr op On@ﬂ@gQésfaxhé%&?rﬂé(twleé%Mnénér&](ﬁmétﬂllﬁah@t@pem@yI am no)

((’j]) n(2)) Lﬁe(zl?f@lbkﬂh&@&@&ﬂb?ﬂ?)@"ﬁﬂﬁﬂmoﬂﬂ”&%ﬁﬂ 3-[4-(2,-6-di chl or obenzoyl
Nyl ] PESR.30B&EResulfonylphen )ureido}:3- 4-(2,6-

o) 3. L4 (2, b D A gP e ehequifonyinheny >

l(JI’ )EI do][ pr E)pl ondlchlamb@nzcg/rllamzol)rlwfmm 8!% g%e'rg;“t‘] acid L%téy%esptgfeny_l car banoyl phenyl )

G et of obenzoyl e TRERy ] BERRPRRSPUEFpS b ol -3 402, &

'é)S) gz)hfaﬁ I(]2 ﬁgdmhlambphzwwam)wpnﬂhmopm AJ - 3-[ 4- (2, 6-di chl or obenzoyl ami n

(S) -3 14 (2 6 s ?26%I@%?!S’r?%?n'%zﬂg?m'”%hﬁ"-yﬂ-{%?’ P e T or o- 6-

(cycl ohexy| met aylfonyBphenyd yreigeterapidnic 2¢id 8188 §8®hi ¢ aci d

(S) - 2-{3- [ 2- ( Opg-heryd BRHBrbABASRIHO)p Ry LNG-phBREtdiHE AL do} - 3- [ 4- (2, 6-
sulfonyl)phenyl] ureido}propionic acid
(S)—2-{3—[2—(CyclohexylmethylsuIfamoyl)phenyl]ureido}-3-[4-(2,6-
dichlorobenzoyl amino)phenyljpropionic acid methyl ester
(S)-2-{3-[2-(Cyciohexylmethyisulfamoyl)phenyl]ureido}-3-[4-(2,6-
dichlorobenzoyl amino)phenyl]propionic acid
(S)-2-[3-(2-Benzylphenyl)ureido}-3-{4-(2,6-
dichlorobenzoylamino)phenyl]propionic acid methyl ester
(S)-2-[3-(2-Benzylphenyt)ureido}-3-[4-(2,6-
dichlorobenzoylamino)phenyl]propionic acid
(S)-3-[4-(2,6-Dichiorobenzoylamino)phenyl]-2-[3-(2-
phenylsulfanylphehyl)ureido] propionic acid methyl ester
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-[3-(2-
phenylsulfanyiphenyl)ureido] propionic acid
(S)-2-{3—[5-C.hIoro-2-(4—chIorobenzenesuIfonyl)phenyl]ureido}-3-[4-(2,6-
dichiorobenzoyl amino)phenyl]propionic acid methyl ester
(S)—2-{3—[5_-ChIoro-2-(4-chIorobenzenesulfonyl)phenyl]ureido}-3-[4-(2,6-

dichlorobenzoyl amino)phenyljpropionic acid



~di chi oro benzoyl ami no) phenyl ] propi oni ¢ aci d 19 July 2005
(S)-2-{3-[2-(Cycl ohexyl met hyl car bamoylg,phenyl ] - 3- net hyl ur ei do) - 3-[ 4- (2, 6-
-.di chl oro benzoyl am no) phenyl ] propi oni ¢ acid nethyl ester
(S)-2-{3-[2-(Cycl ohexyl net hyl car banoyl ) phenyl ] - 3- net hyl ur ei do}-3-[ 4- (2, 6-

A e

I chl or obenzoydia p opphenydpiopiontd aLi er

G el of obenzoyl A ey IRERIF AN SERRABReAS SIS ¢ i e or obenzoyl

ami no) phenyuu};hIBrc{b’én{zlez(rplnoppmenyllplwonc aedi f onyl ) phenyl ] urei do} propi onic

g? |D|d CLTFE):] XL _eﬁi@[%ﬁo? Bh)é%rgg]6-(fytilghef)%lln('ueth%lg?rlbamogl);iheng lfrfldobﬁ)[% Ze gyl ]

ur ei do} pr opi ondichiags benzoylamino)phenyl]propionic acid methy_l ester

(i et of obenzoy AT Re) BREKITD B S5 BTP L e Here ) fieniniréidorata-C.6-

(S) - 2-{ 3- [ 2- ( Gechhebyrzoplamins phératipsdpjqrieasid | ur ei do} - 3- [ 4- (2, 6-

?'Sf h|20{ gb ?gzgg' ﬁ‘{:@@ Bf%rr‘ﬁ’oé%tg%]%@ Om}lr%:o()éﬁéé%ll] -2{3-[2-(toluene-4-sulfony))-5-

di chl or obenzoy kriibroheihepirehyuesidslprapianic dcidwetetyyl estet er

(i bhi of obenzoy (S HoPHE RN B BPURMP ARG 2-{3-{2-(toluene-4-sufonyi)-5-

(S)-3-[4-(2,6- Bifmmcoﬂheb@rphewlmio@bmmw heid- [ 3- ( 2- |

RSB  CeIT DN IO TR TR T oS

phenyl sul fan}élh F%??ébiﬁ%@%d?]nopbgmyg]p?plm dcid meﬁtg;l} ester 0}-3-[4(2. 6.

(o 2L, O 2L il e ez e o B by ) - (4 (2

(S)-2-{3-[5- G“H%W&)énﬂoﬂhﬂnﬁfo@bﬁaiﬁ]bﬁﬁjﬁﬁl@ﬁ&ﬂ) phenyl ] ur ei do}-3-[4- (2, 6-

o st aTh BDRY e PR BmResuei b Voo e o

di chl or obenzoyldajnﬂdn@belmiuymylﬁlﬂi@bb@mmprdplmc deidmteiyyl estef er

(S)-2-13-(2-Benzenesl ERVL 535 %hJ|%E%x?bé’nzé#ésedlfgr?}l)p%ekﬁ]uﬁédgj-s 4-(2.6-
dlchloro benzoylamino)phenyl}propionic acid
(S)-2-[3-(2-Benzenesulfonylpyridin-3-yl)ureido}-3-[4-(2,6-
dichlorobenzoylamino)phenyl] propionic acid methyl ester
' (S)-2-[3-(2-Benzenesulfonylpyridin-3-yl)ureido]-3-[4-(2”,6-
dichlorobenzoylamino)phenyl] propionic acid
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido}-3-(2',6'-dimethoxybiphenyl-4-
yhpropionic acid methyl ester
(S)-2;[3-(2—Benzenesulfonylphenyl)ureido]-3-(2',6'-dimethoxybipheny|—4- |
yl)propionic acid
(8)43-{4-[(3, 5-Dichloropyridine-4-carbonyl)amino]phenyl}-2-{3-[2-(piperidine-1-
sulfonyl) phenyllureido}propionic acid methyl ester
(S)-3-{4-[(3,5-Dichloropyridine-4-carbonyl)aminolphenyl}-2-{3-[2-(piperidine-1-
sulfonyl) phenyljureido}propionic acid
(S)-2-{3-[5-Chloro-2-(2,5-dimethoxybenzenesulfonyl)phenyljureido}-34{4-[(3:5-
dichloro pyridine-4-carbonyl)amino]phenyl}propionic acid methyl ester
(S)-2-{3-[5-Chioro-2-(2,5-dimethoxybenzenesulfonyl)phenyljureido}-3<{4-[(3,5-
dichloro pyridine-4-carbonyl)amino}phenyl}propionic acid



di chl or obenzoyl am no) phenyl ] propionic acid 19 July 2005
. (S)-2-{3-[2, 4-Di brono-6- (cycl ohexyl metgyyl car banoyl ) phenyl Jurei do}-3-[4-(2,6
.- dichloro benzoyl am no) phenyl ] propi onic acid nmethyl ester

(Szj- 2h~|{ 3- 254- Di bronp- 6- (cycl ohexyl met hyl car barmoyl ) phenyl Jurei do}-3-[4-(2,6
- dichloro ben
(S)-3-[4-(2, 6- @ﬂh{aﬁ? g%ﬂ?ﬁ%{;ﬁ%g@g@&x?ﬁbﬁlyll\)tjreldo}a gi [lg3er51)e 4-sul fonyl) - 5-
trifluoro net h@lblrdh@lwyl‘lqlD@-ér%?%’y@ﬂﬂw‘rﬂ]@%l}ﬂoﬁ’é’ﬂlﬁﬁc'cb@?@r)" ester

(S)-3-[4-(2, 6 @%ngi@gasﬂw euh@rnwl phanﬁlﬁné.ao}cm iese- 4-sul fonyl ) - 5-

trifluoro neth
(S) - 2-{ 3- [ 2- Chdlichloropyridine-tegns ony&)awrmimearwﬂar@pwpm%ildjo) 3-[4-(2,6-

di chl or obenzoy

(S)-2-{3-[2- Ch<$§ ﬁg‘b(g}?gééﬁi ercp §é®'iﬁnﬁ &e?ﬁ%) 3-[4-(2, 6-

di chl or obenzoydilalmlommyncp)hqurp@w@awncdpmyﬂproplomc acid methyl ester
(S)-2-{3-[5-Cn 1) phegyl d

- dichloro benésg;fgﬁng%n%ﬁ é[ﬁfioh?%%?@ﬁfo ng(?:# Qaéqéfhgstge]urel 0)-3-14-(2.6
(Szj_- 2h~|{ 3- 5;)Chﬂiohlom@y(iﬁDMMBOMEMEWQD’IODWW a)qnhenyl Jureido}-3-[4-(2,6
- dichloro ben

(S5O e AR BB A5 S 1 s ppoprione

di chl or obenzoytarbomg) arhimojdhenpimppionic@cionethpeestgrl  est er

(S)-2-[3-(2- Be{hé%‘ﬁﬂ?[—% rr‘%‘ép?%/Jlfrogglﬁhéﬁ%{)'u}éﬁﬁié’{%lrésla“chﬂo?oﬁvﬁdin&z;-

di chl or obenzoy oni
(S) - 2- [ 3- ( 2- Becarbomguahimojgheheinrbpionisiagal - 3- (2' , 6' - di met-hoxybi phenyl - 4-

yl ) propi on

(9)-2-[3-( fz-csgﬁéd%@e{fwé"’%ﬁtr?eﬁe Nzpylaminolphenyll25(3-2:telyene:ds  bi phenyl - 4-

gl_ ?Jp(r:ﬁlpl) ?(r)l |p ;:/r ?smltbn@lﬁ)yr@:r{ 3-y[lérejdo}propionic acid methyl ester y .

Sul fonyl) phengPTHERa BT SR A R - Sl 15

5- H chl IO; opKrl dml?mygp)gm;rbmwhnjeanx}pmpbgheam }-2-{3-[2-(piperidine-1-

sul f ony en e r on 2,

5-di net hoxsben?zléfé%{]‘zf@h ' &t?gﬂéﬁcr]egﬁliqryj;?} ?2? %eyf]EJ% d%§'30[é| g’r%l f)r o]

Fé;l (Zji ?g ?-50?:{1 thmkdmmzwﬂaphmwhéwl]pmpmmccaad metmgestel  est er

5-di net hoxyben%@r@'&%izf é 9hl?ﬁ?8ﬂ§ﬁr]esi’"«£°na@?y%d ? 2 y[l]t’ [f'dog > [&I (chl oro

pyri di ne- 4- car Highiprgbemzoyl lapties)phémyilpmpioticacdi d 19 July 2005
(S)-3-[4-(2,6-Dichlorobenzoylamino)phenyl}-2-{3-methyl-3-[2-(piperidine-1-

sulfonyl) phenyllureido}propionic acid methyl ester
(S)-3-[4-(2,6-DichIorobenzoylamini_))phenyl]-2-{3-methyl—3—[2-(piperidine—1 -
sulfonyl) phenyljureido}propionic acid

(S)-3-(4-{[1-(3, 5-D|chloropyndln—4-yl)methanoyl]ammo}phenyl) 2—{3 [3-(1-
phenylmethanoyl)phenyl]ure|do}prop|on|c acid :
(S)-2-[3-(2-Benzylphenyl)-3-methylureido}-3-(4-{[ 1-(3,5-dichloropyridin-4-
yhmethanoylJamino}-phenyl)propionic acid methyl ester |
(S)-2-[3-(2-Benzylphenyl)-3-methylureido]-3-(4-{[1-(3,5-dichloropyridin-4-
yl)methanoyl]amino}-phenyl)propionic acid '
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]ureido}-3-(4-{[1-(3,5-
dichloropyridin-4-yl)methano_yl]amino}phenyl)propionic acid
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]-3-methylureido}-3-(4-{{1-(3,5-
dichloropyridin-4-yl)methanoyl]lamino}phenyl)propionic acid '
(S)-2-{3—[2-_(Cyclohexylmethylcarbamoyl)pheny|]—3—propy|ureido}—3-(4-{[1—(3,'5-
dichloropyridin-4-y|)methanoyl]amino}phényl)propionic acid



98 (S)-2-{3-[2-(Cycl ohexyl met hyl sul f anoyl ) phenyl ] ur ei do} - 39{Mily[J0855-
. di chl oropyridi ne-4-carbonyl)am no] phenyl } propi onic acid nethyl ester
. (S)-2-{3-[2-(Cycl ohexyl met hyl sul f anoyl') phenyl ] ur ei do) - 3-{4-[ (3, 5-
di chl or opyri di ne- 4- car bonyl Y am no] phenyl } pr opi oni ¢ aci d

S)-2-[3-(2-Be I

((ZII Z:hl OI[’ op§/r| di ejq{%(s:[gr(hgaxtj %%ﬁ%ﬁa?%ﬁ ﬁ%}ﬁ%%téﬁrﬁg%?c}: cg);:pl{rﬁjyirﬁéhﬁweéds%}-er
(S)-2-[3-(2- Be&i@ﬁés(aﬁ@dwmsy@dwﬁrﬂ)m@hm%@@lr@bqhﬁayQMDP'eelc af;td
o, Lo e e A sror
carbonyl ) am mh]:lpinmwyhc}hpfdoxi)roﬂhanwﬂiammémny propignic acid

(S)-2-13-(2- Be@?@; ﬁz&f‘éﬁ F;f’gﬁ)&bé'h)e%@bﬁ&]caﬁo%yﬁ)bﬁer%ﬂ]ﬁféf&&}@ L@Ry{-(Fl5ne- 4-

carbonyl) amn
(S)-3-[4-(2, 6- di)chlbramyowemzyiyh@thammphmq}pr}erwl)p@p[omqamﬂ uene- 4-

T ST P Al L AR SR S B ey

sul fonyl ) pyri d(4n{[‘3—(3',B-]dln’rd;)rdm}rmm@ybmed\a@gyldjammo}phenyl)proplonlc acid

((:IiSZ:hIZOE gbéﬁzgsf%{i@?'gﬂéﬁﬂyﬁgﬁ) | on| yce?wngp%rh'nuwqu -2§3Irﬁletﬁ)% ¥

Ei |S)c;1 |2;)§ 3[3 [eﬁ-zf) 4E2leimmdtmemz-emimul)ﬁhmwllqrpyip}pionoacwpune&dltﬁstﬁ [4-(2, 6-

6- Di chl or obenﬁ@ﬂ#ﬁl’f% 25]&?'%’ 9!?&39—%8’?){:‘?%%“%0@’@%? Lpére %‘ 2é3'fqeth¥h3f'onyl )
phenyl ] ur ei do} [2-@ipevidine- BsultbnydpHenlylj@side}propionic acnd '

(oo (2 & s s SR RIS ooy @i e &
5;] gnfllhlrrg'[ gg%(r)Iyd1ethytb|p!ér)miaéhasfmfph%mm?nxluhphdo}ph)p@m@ 3eifl Indthyl ester

E)S) - 2- [ 3-(2-Be #g‘ﬂéh%%ﬁqﬂ%@ V%n qey(f)gbﬁ(ih%no(yl]}aﬂnf}p(r?ngl)g lh?(gropyrl di n- 4-
yl ) met hanoy! ] aniettgjpipdrazine)ipsuiphyjphengipireido)prdpidnieatidr  (S) - 2- [ 3- (2- Benzy!
slh)e %![ %];iﬁ;);nl ]e ;E‘%%ﬁ-gﬁ(g%@%éeg@%gsé%rﬁlp&%ﬁ&]?ﬁrgildgpé-%-ﬂqy(é,'5931igﬁlélrbpyridin-#
9,2 (5. (2 Comtuberniminpbmtametstoisdsants) 5 (4 {[1-( &
(52 (312 ( T N AR R R PR o R higropyrdineg: 1 5
- 5- yl)methanoyli]amino}phenyl)propionic acid

(S)-3-(4-[1 -(3,5-DichIoropyridin-4-yl)methanoyl]amino}pheny.l)-2-{3-[2-(2-
methylpropane-2-sulfonyl)phenyl]ureido}propionic acid methyl ester

(S)-3-(4-{[1 -(3,5-Dichloropyridin-4-yl)methanoyl]amino}phenyl)-2—{3—[2-(2-
methylpropane-2-sulfonyl)phenyl]ureido}propionic acid
(S)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyl]lamino}phenyl)-2-{3-[2-(7-
methylthieno[2,3-b]pyrazin-3- yIsulfanyI)phenyl]ureldo}proplonlc acid methy!

ester

(S)-3-(4-{[1 -(3,5-Dichloropyridin-—4-yl)methanoyl]amino}phenyl)-2—{3-[2-(7-
methylthieno[2,3-b]pyrazin-3-ylsulfanyl)phenyl]ureido}propionic acid
(S)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyl]Jamino}phenyl)-2-{3-[2-(3,5-
dichloropyridin-4-ylsulfanyl)phenyl]ureido}propionic acid methy! ester
(S)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyl]amino}phenyl)-2-{3-[2-(3,5-
dichloropyridin-4-ylsulfanyl)phenyljureido}propionic acid
(S)-3-(4-{[1-(3,5-Dichloropyridin-4-yl)methanoyllamino}phenyl)-2-{3-[2-
(piperidine-_1-.sulfonyl)phenyl]ureido}propionic acid methyl ester
(S)-3—(4-{[1—(3,5—Dichloropyridin-4-yl)met'hanoyl]amino}phenyl)-2-{3-[2-
(piperidine-1-sulfonyl)phenyl]ureido}propionic acid



- dichl oropyri di n- 4-yl ) met hanoyl ] ani no} phenyl ) pr opi oni ¢ aci d9 July 2005° _
. (S)-2-{3-[2-.(Cycl ohexyl net hyl car banmoypg phenyl ] - 3- propyl ur ei do} - 3- (4-{[ 1-(3

., 5- dichloropyridin-4-yl)met hanoyl ] am no} phenyl ) propionic acid 19 July 2005

99
S)-2-{3-[2- Lohexy)ast ] | |
TS Sophatem R R eI 2 S0

hanoyl ] am
(S) 2-{3-[2- (c;2c(maym%twvap\éQWrw@}emqm%acpéamemyﬁfz%taao} 3-(4-{[1-(3,

5- dichl oropyr gl | i
(S)-2-{3- Benzy éB @ A{[ (Q %w I’car bamyp%ﬁg}r@??ﬁ% gﬁgﬁir}uet%yl& {[

(1S§ 32 {53 (a/clhl Eﬂ*@ﬂﬁfaﬂnﬁiﬁuwf)wﬁ@hﬁ wq’@ﬁfqm%@'ﬁh ) préo pi oni ¢ aci dd -
clo bass r ei do} - 3-

(4-{[1- (3, 5-di @th ) {/?%( eﬁeéﬁ%ﬁg%eé anoy ?Pjﬁ{hy%f-%enyl %lpgn%p igﬁ ]gMam d

(S) - 3- (4-{[ 1- ( Iyhnwitharoyiapipelphenylpropippieanignoy| ] ami no} phenyl ) - 2- { 3- net hyl -

?'S) L2 E o ?F( @ @121-[33-tﬂ-é&%héaﬂﬁﬂ%bi\é‘rﬁﬁ)'uﬁé?écﬁfs‘?@{?ﬂté?eé&hF&rcSB%&iHMLs-%I er.

5-Di chl or opyri meéﬂnmoylla)mlBDMQOy)qramibmio}apidenyI ) - 2-{3-net hyl - 3-

(95 (a ([ 11 (O bHARARCaREyhE AR A P e dhethonpyidn e s 1 5. (4.

met hyl pi per azi pi-netsardyfaminpitenyllijrapiehid@gcisk opi oni ¢ aci d rret hyl ester

ot hy pi por az1 RO-AEE P BRI RIS P BB Ha454.2- [ 2 (4

(S) - 2- [ 3- (2- Oy oietipanoydamsipo}phenyl)pubrionit jaoidei do] - 3- (4-{[ 1-(3,

(o511 6, bR A RIS, o 251 e ester

5-di chl oropyri d|chloﬂebey\tylamidmawtwpwmnpmo}cmmy\bﬂwprmron| c acid

et hy pr opane SO0 Gt FAREM T UP PO AR EC o et byl ester o

(S)-3-(4-{[1- (a;cﬁlofbbelmlzyiampw)prthnwpkowb)wmimnoyI ] am no} phenyl ) - 2-{3-[ 2- ( 2-

0oL B chi or ofor et e R e Gr DA ARG S L

- et hyl t hi eno[ 2yBdifhylyarainolphdnyl}psopidérEioptidphathyllesterei do} pr opi oni ¢ aci d net hyl

(98- (a- ([ 1- (PR B GRIPSBS R ErHPA DRI SRS RIS 2- 3. 12- (-

met hyl t hi eno[ 2yBdthyyarainplphdry}sepibriaptidphenyl ] ur ei do} pr opi oni ¢ aci d
(S)-2-[3-(2—BenzenesuIfonylphenyl)ureido]-3-(4—dimethylbarbémoyloxyphenyl)
propionic ac'id methyl ester
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-(4-dimethylcarbamoyloxyphenyl)
propionic acid
4- Methylpiperazine-1-carboxylic acid  4-{(5)-2-[3-(2-benzenesulfonylphenyl)
ureido}- 2-methoxycarbonylethyl}phenyl ester -
4-Methylpiperazine-1-carboxylic acid 4-{(S)-2-[3-(2- benzenesulfonylphenyl)
ureido}-2-carboxyethyl}phenyl ester :
3,5-Dichloroisonicotinic acid 4-{(S)-2-[3-(2-benzenesulfonylphenyl)ureido}]-2-
methoxycarbonylethyl}phenyl ester '
3,5-Dichloroisonicotinic acid 4-{(S)-2-[3-(2-benzenesulfonyiphenyl)ureido}-2-
carboxyethyl}pheny! ester
(S)-3-(2'-Cyanobiphenyl-4-yl)-2-{3-[2-(piperidine-1-sulfonyl)phenyljureido}
propionic acid methyl ester '
(S)—3—(2’-Cyahobiphenyl-4-yl)—2-{3—[2-(piperidine-1-sulfonyl)phenyl]ureido} |
propionic acid '



- (S)-3-(4-{[1-(3, 5-Dichloropyridin-4-yl)nethanoyl]ani no} pH&nily)2085{ 3- [ 2- (3,
- 5- dichloropyridin-4-yl sul fanyl ) phenyljpur ei do} propi oni c acid nmethyl ester

-.(S)-3-(4-{[1- (3, 5-Dichloropyridin-4-yl)methanoyl]am

i no} phenyl)-2-{3-[2-(3, 5-

di chl or opyri di (g)43- zgd-métrﬂcﬁ@wpheﬁmw)hi EU{@-I[ZiQ}IWr@meoﬂhﬁlfc&@l)ﬂhér@)]u%do? {[ 1-(3,

5-Di chl oropyri d| n-4-yl ) meth anoy am i no} phenyl) - 2- { 3-

(pi peri di ne- 1- BIAPIRA%% MM BBtEEI do} pr opi oni ¢ aci d rret hyI ester
S)-3-(4-{[1- 2 81 BB irefdo) 3- [ 2-

Epl) per |( di E\Ea 1( g‘%)&% ?nﬂ%ﬂ%h)&e)g??héﬁ*lg ﬁ%?ﬁ%ﬁfdﬁ?ﬂil d I19 ?ul y 3%05 d}log)

(S)-3-(4-{[1- (BFQPJQI]'%W'Q)ropyrl di n- 4-yl ) net hanoyl ] ani no} phenyl ) - 2- { 3- net hyl -

3- i t t
O e . .

3- [ 2- ( pi per azPhenvlpeamianisn3diq piediv BStEF ei do} pr opi oni ¢ aci d

(S)-2-[3-(2-Bep §€?ﬁﬁéﬂé&%h9§ﬁmbwé@l)@%doﬁ =3 ({2, 8bghth iR =yParimb1y | pyri di

n- 3-yl) met hano am no} phenyl ) propi oni ¢ ac

(S)-2-[3-(2-BeR %’Wéﬂ@[ﬂﬂ%\*ﬁ@ enyl ) urei do] - 3- (4 {[1-(2, 6 dICh| oropyridin-3-y

“1)- met hanoyl ] -
(55 S L R S S 243 ot o)

- (3, 5-di met hox?bWM']Glfer'ﬂQ}PFOWO)”ﬂm me8yl B&Af no} phenyl ) pr opi oni ¢ aci d
(S)-2-[3-(2-Beqg ﬁ;ﬁ @{%ﬂh yRBiL -y 5m.rcbga>he%y14z4@qé “(pieRaifbALABRYY | di n- 4- !

) - et hanoyl ] a o pi o
((jS) hI2 [3b(2 Bfnb@?ﬁymldcﬁwpmwlq ur ei doj - 3- %4 (2, 6-
i chl or obenz
(S)-2-[3-(2. ée ?—%?%ﬁ#ylpﬁ%ﬂﬂb—?%%g gllefdog% [bb( éﬂﬁéﬁﬂthyndm 1- ylamlno)
di chl or obenzyl ahemuﬂpmm»}q E}qﬂ ostihestenci d
S)-2-[3-(2-B ; g i i N 4-
Voethyl)  ami noSERER pa SRR SRRt ol |2 Ginabith it 2] SRARG) 1

yl met hyl ) amn acl
(S) - 2- [ 3- ( 2- Benbemdptdpianio/agitheny| ) ur ei do] - 3- {4-[ (3, 5-di chl or opyri di n- 4-

{lsgrEch%/l?,) ( gmBg zengf?% % Bbﬂgbﬁ I? @I)goﬁ'd%] & [4 %2 maﬂhtmrzlidrl%gr%arpmol/phenyI )
propi oni ¢ aci d PMWTOM%@C'C’ methyl ester
I(O rSZ)plzongc( 2- BengpRapsy.batbehBbRRYibHE R Riactd ¢ FRbBMhFRIRATRhAgy Pheny!)
phenyl]propionic acid
(S)-3-[4-([2, 7INaphthyridin-1-ylamino)-phenyi]-2-{3-[2-(piperidine-1-sulfonyl)
phenyllureido}propionic acid methyl ester
(S)-3-[4-([2, 7]Naphthyridin-1-ylamino)-phenyl]-2-{3-[2-(piperidine-1 jsulfonyl)
phenyljureido}propionic acid
(S)-2-[3-(2-Benzylphenyi)-3-methylureido}-3-[4-([2, 7]naphthyridin- 1-ylamino)
phenyl]propionic acid methyl ester :
(8)-2-[3-(2-Benzylphenyl)-3-methylureido]-3-[4-([2, 7]naphthyridin-1-ylamino)
phenyl]propionic acid '
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido}-3-[4-([2,6]naphthyridin-1-
yloxy)phenyl]j propionic acid methyl ester :
(S)-2-[3-(2-Benzenesulfonylphenyl)ureido]-3-[4-([2,6]naphthyridin-1-
yloxy)phenyl] propionic acid
(S)-3-[4-([2,6]Naphthyridin-1-yloxy)phenyl}-2-{3-[2-(piperidine-1-
sulfonyl)phenyl] ureido}propionic acid methyl ester
(S)-3-[4-([2,6]Naphthyridin-1-onxy)phenyl]-2-{3-[2-(piperidine_—1-
sulfonyl)phenyl] ureido}propionic acid



"~ 4- Met hyl pi perazi ne- 1-carboxylic acid 4-{(S)-2-[3-(2-benzenasulyfa®ogl phenyl )
“ureido] - 2-met hoxycar bonyl et hyl } phenyl ester 4-Methyl pi perazi ne-1-carboxylic
—.acid 4-{(S)-2-[3-(2-benzenesul fonyl phenyl) ureido]-2-carboxyet hyl } phenyl
ester 3,5-Dichloroisonicotinic acid

4105 2-[3-( 21 eneeneadllonl RIGBUEASALAS 3-Er (EPIABIAGRAERATNEGH N } Pheny!

ester35D|ch rcotinrc aci

4-{(9) - 2._ [ 3- (2pbemdlprapeni¢ acigimsiydgslenr ei do] - 2- car boxyet hyl } phenyl ester

I(O f%p ?Og izc' gf‘g?gjé?.'ﬁé;@lgrgrﬁ‘zéérﬁ'elal?dn{jﬁmér?ywﬁ;?éi&?]t&f’dﬂf?ﬂu@%h@ﬁ%l11ﬁ858}9y' ] urei do}
(S)-3-(2' - Cyanpbemfilprogionds gtiYl- 2- { 3- [ 2- (pi peri di ne- 1- sul f onyl ) phenyl ] ur ei dol

i oni id,d9 : :
(S) 30 (2" - bt h8\%&7%‘#%“%@%’3@#@?"21-'%’E?f‘{')ﬂ‘??){'lbze'ia&ﬂzﬁ%’-'pf”d'“lef onyl ) phenyl ] ur ei do
}  propioni c asulfonydpheryllaseido}propionic acid methyl ester

(9)-3- (2 Mot oy Pl il de 25 (3.2 LRUPEEA B (L {.0ny1 ) phenyl ] ure ¢

0} propionic
(S) - 2-[ 3- ( 2- Besnksras)phémyfiyirgiie)pydpioniendd] - 3- [ 4- ([ 2, 6] napht hyri di n- 1-yl am no

h |
%S) pZeF% ]( gr %2@2%@%??8@?%%%%%? etb?'laoe]'d%] 3{% ({2[ E]“%?Wh%rﬂ"hyn di n-1-yl am no
) phenyl ] pr opiylasiyphaayipproplonis-deitt byl ester
phenyl ] ure doj SPEEI SR BERBITRR TS B A4 ARG )
6]hNa|O|hit hyri SL?ylbxyjpauéhylpﬁrpbengcldmcﬂ {3-[2-(pi peridi ne- 1-sul fonyl)
phenyl ] ur ei do

P L & B RS PR BeSisheny ety Hisuraidol 3413 SRR PYIRA4T -1 ami no

) phenyl]pr Oply!)meﬂ\am@quhmiﬁb}phény&m@’ onic acid methyl ester

' §S) 2- [ 3-(2- Be é%%i?ggéakzy?phggﬁgl Iﬂ10alure|dg]3<(£<%[1 (li%ac?ghl op'yr(}I In 1-ylam no

phenyl | pr opi
(S) - 2- [ 3- ( 2- Beypaptsmolmiheipasnpsmoniobeid- [ 4- ([ 2, 7] napht hyri di n- 1-yl ami no
) . phenyl]prop

Lo oo L O S Eh e Tt SR Ums et Ao B e L e MR I v1 ami o

) phenyl ] pr opi(®sidictasrogyridin-4-yi)methanoylJamino}phenyl)propionic acid methyl ester
(S)-2-{3-[2-(Cyclohexylmethylcarbamoyl)phenyl]-3-methylthioureido}-3-(4-{[1-
(3,5-dichloropyridin-4-yl)methanoyljJamino}phenyl)propionic acid; or
(S)-3-(4—{[1—(3,5-DichIoropyridin-4—y|)methanoyl]amino}phenyl)-2-{3—[2-
(piperidine-1-sulfonyl)phenyllthioureido}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 (l11):

HoN. __COORd

o

R5
Ly

(Il

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):



(S)-3-[4-([2, 7] Napht hyri din-1 -yl am no) - phenyl ] -2-{3-[ 2- ( popalyi200D6e- 1

" -sulfonyl) phenyl]ureido}propionic agipg nethyl ester

(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
(S)-2-[3-(2-Benzy|phenyl)-3-nethy|ureido] 3-[4-([2,

7] napht hyri di n-1-yl am no) phenyl ]proplonlc acid nethyl ester

(S) - 2-[ 3- (2- Benzyl phenyl ) - 3- ndt
ureido]-3-[4-([2, 7] naphthyridin-1
(S)-2-[3-(2-Benzenesul fonyl phenyl )ur ei go] - 3-[ 4- ([ 2, 6] napht hyri di n- 1-

yl oxy) phenyl] propionic acid nethy er

(S)-2-[3-(2- Benzenesulfonylphenﬂ?b rei do] -3-[4-([2, 6] napht hyri di n-1-

yl oxy) phenyl ] propionic acid NV

(S)-3-[4-([2, 6] Napht hyri di n- 1-yl oxy) phenyl ] -2-{3-[ 2-(pi peridi ne-1-

sul fonyl ) phenyl] ureido}propionic acid nethyl ester

(S)-3-[4- ([ 2, 6}Nepin by Is dionSlandyA, &y LPhRbYhY pZaré 3s [dafirfqul m@hyd;naeﬁl -
sulfonyl)phenylkgﬁ gldqéproplonlc acid 19 July 2005 102

(S)-2-[3-(2-Befr 4P f nyl phenyl ) urei do] -3-[4-([ 2, 7] napht hyri di n- 1-yl oxy)
phenyl ] propi onic acid nethyl ester

S)-2-[3-(2-B | f henyl dol:3-[4-([2.7 ht hyri din- 1-yl
ey | or 36 onPeoacess ooy bdbeins HebimrRuR ki Bl aretneih py pypr ™ Y )
phfm: ] egt {e? [ ZidiRs 1R8 121 shd inWhichlthe @wﬁmsyé FO0ORY group ahdRpns @pi oni ¢ aci d
nme

(S) - 3-[ 4- ([ 2, 70REMH BEAWYANR OIPWBW}?)P.%-M'?“ ?05959[02’%%36%(?%“%3@

sul fonyl ) phenylgnitg ef @ah@aepihoni ¢ acid (S)-2-[3-(2-Benzyl phenyl) - 3- et hyl
ureido]-3-[4-([2, 7] napht hyri di n-1- yl oxy) phenyl ] proplonlc aci d net hyl

ester (S)-2-[3-(2-Benzyl phenyl R13= thyl uggjrglo] - 3- [4- ([ 2, 7] napht hyri di n- 1-
yl oxy) phenyl] .propionic acid A

(S)-2-[3-(2-Benzyl phenyl ) - 3-net hyl t |our||do] 3-(4-{[1-(3,5-dichloropyridin
-4- yl ) met hanoyl ] am no} phenyi ) pr opi acid nethyl ester
(S)-2-[3-(2-Benzyl phenyl) - 3- net hy(Rbli our ei do] - 3- (4-{[ 1- (3, 5-di chl oropyridin
-4- yl ) met hanoyl ] am no} phenyl ) propi oni c(\dgi d

o) phenyl]proplonlc acid

wherein A, R1, R2, L1, Rb and p are as defined in any one of claims 1to 12

with an isocyanate or isothiocyanate of formula (VIi):

W=C=N___COORd

wherein Wis O or S and R5, Rdand L2 are as deﬂned'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 to 12, which process comprises reacting an

amine of formula (VIII):



- (S)-2-{3-[2-(Cycl ohexyl net hyl car banoyl ) phenyl ] - 3- net hyl t hit@uuti 2005- 3-(4-{[ 1
" - (3,5-dichloropyridin-4-yl)nmethanoyl ];gm no} phenyl) pro pionic acid nethyl

" ester

(S)-2-{3-[2-(Cycl ohexyl nmet hyl car banoyl ) phenyl ] - 3- net hyl t hi ourei do}-3-(4-{[1
- (3,5-dichloropyridin-4-yl)ngtjyano o} phenyl ) propionic acid; or
(S)-3-(4-{[! -(3,5-Dichl oropga lg‘l\n/ﬁd)?j;ﬁcpthanoyl]am no} phenyl ) -2-{3-[ 2-

(pi peridine-1-sul fonyl)phenyl]thicureido}propionic acid, or a
pharmaceutical ly acceptabl e salt 13. A process for producing a
conpound of forrmula | as defined in ne of clains 1 to 12, and in
which the group Z is a -COORd group is K5 which process conprises
reacting an amne of fornula (I11): H2NOOORH,TL2' -' R5 (111) wherein Rd,
R5 and L2 are as defined in any one ofpgjains 1 to 12 with a corresponding
i socyanate or isothiocyanate of formula ?I\O: 19 July 2005 103 R1-L N=C=W
A (Rb)p (I \/) wmerea?m RONVRdand b2 e aasddefineRlin any,orhofaciaims hte 13gwithedi ned in
any one of cess for producing a conmpound of
formula I as d %lne I§ﬁoé%§m§§gnﬁ? lainms 1 to 12, and in which the group
Zis a-COORd group and R2 is as defined in any one of clains 1 to 12,

whi ch process conprises reacting an anin of formula (M): R1-L, NHR2 A
(Rb)p (VD wherein A Rl, R2, é%i Rb and are as defined in any one of
claims 1 to 12 wth an isocy Te- i oc@hnate of fornmula (VI1):

WEC=NOOORd l
- O
(Rb)g
(X)
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 1 to 12 or a

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 o4p1 and/or a4f37

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, allergic rhinitis, allergic
conjunctivitis, an inflammatory Ilung disease, rheumatoid arthritis,
polydermatomyositis, septic arthritis, type | diabetes, organ transplantation

rejection, restenosis, autologous bone marrow transplantation, inflammatory



LL2"-" RS (V1) ‘wherein Wis 0 or S and R5, Rd and L2 ar ef@amlydzddsned in
any one of clains 1 to 12. 15. A process for producing a conpound of
formula | as defined in any one of gkains 1 to 12, and in which the group
Zis a-COORd group and R2 is as defined in any one of clains 1 to 12,

whi ch process conprises reacting an amne of formula (VII1): 19 July 2005

104 H2N, -, - - s&gudnsk B@waﬁ-m?ectn@(é |dtépl¥"@8fn%tﬂls% O(Bﬂdlﬁé‘%f‘-agnrﬁét%rya@ov&@f' ned in

any one of clains 1 to 12 with a car ar& orlde of formul'a (1X): R2
RI-L N O oOdisegge ipcluding) ulegrative galibis @nd Goromsp disgasericertrip typrp ofitodice as

defined in apyd fhuRé-babad H’épt%tn%ocd]r@act dtfnalWyBeRbndtiig PYHALisOfunider Mul a |
as defined in any gne of clains 1 to 12 or a pharnaceutically acceptable

sal t t her eof Mefpstaris, ARIPSCLIGPIE %Peﬁ’bﬁaééﬁcéﬁﬁ‘ﬁat for the treatment of a

pat hol ogi cal condition susceptible of being inproved by antagonism of
a4(31 and/or a4137 integrins. 17. Use according to claim 16, wherein the
medi cangPit | & RRGrMacRuticAleamRosHtiopCORPrpAg 76| a5igFive areeiof @ 6measRtpti bl e of

bei ng i npr ovad dblinddA dnpfanlalotfuann@ﬁ to wzeaf%ﬂmacaft.cslﬁu 2pfaBRIQf Processes
medi ated by a4(31 and/or a413 %ﬁ@rl ns. . Use accorgl ng to any one of

clains 16 or tWOfvﬂQ@?@PhWﬂhé R’i’éﬁf‘é aallyi @Cﬁﬁtlabbtqéiéﬂ%r evention or treatnent
of an imune or inflammtory di sease or di sorder

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



suscepti bl e of being inproved by antagoni smof a4(31 and/ o9 Jayl305
integrins. 19. Use according to any one of clains 16 to 18, wherein the

pat hol ogi cal condition or disease;js nultiple sclerosis, asthma, allergic
rhinitis, allergic conjunctivitis, an inflanmmatory |ung di sease,
rheumatoid arthritis, polydermatonyositis, septic arthritis, type |

di abetes, organ transplantation rejection, restenosis, autol ogous bone
marrow transpl antati on, inflapmator uly 2005 105 sequel ag of viral
"t ecti one. - at ofiReIRARIEA CoPEEoTpSCEPE INaT PR THISTRBRT i sease

i ncl udi ng ulgqgﬁghygrggﬁjﬁﬂégﬁagd Chron's disease, certain types of toxic
and i nmune-based nephritis,. contact dermal hypersensitivity, psoriasis,
tumor netastasis, atherosclerosis or cerebral ischema. 20. A
pharmaceutical conposition conprising an effective anount of a conpound as
defined in any one of clainms 1 to 12, or a pharnmaceutically acceptable salt
thereof, together with a pharnmaceutically acceptable carrier. 21. A
conpound or a pharnmaceutically acceptable salt thereof as defined in any
one of clainms 1 to 12 for use in a nethod of treatnment of a subject
afflicted wth 19 July 2005 106 a pathol ogi cal condition susceptible. to
anmelioration by antagoni smof a4Rl1 and/or a4l137 integrins.



